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Polaris Underwater Test Vehicle 
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A smart 

hunter knows “ 
this sign 

means deer... 


A smart 
bearing a a 


buyer knows | 
seas” TIMKEN 
means value... 


. - ART bearing buyers know limken Roller Bearing Company. “Timken” is a trade-mark, not 


the trade-mark “Timken” on And the name “Timken” stands just a type of product. If you're 
1 product means they get the for highest quality. Quality that looking for the best, look for the 
greatest value for their money. It's industry knows and wants. trade-mark “Timken”. It's your 
i registered trade-mark identify- Quality with a backing of 59 assurance of getting the highest 
ing tapered roller bearings, fine years’ experience, safeguarded at value. The Timken Roller Bearing 
alloy steel bars, seamless steel every step from melt of steel to Company, Canton 6, Ohio. Cana- 
tubing and removable rock bits, finished product. dian plant: St. Thomas, Ontario. 


products that are made by The It will pay you to remember that Cable address: “TIMROSCO” 
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REMOVABLE ROCK BITS . FINE ALLOY STEEL 
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TAPERED ROLLER BEARINGS . 
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... speaking of 


Missile Ground Support 4 | MOBILI 1Y } 


HERE’S WHY FMC CAN 
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1941 ivTt 1942. LVT (A) 1 1942...LVT 2 
Amphibious Personnel -Cargo Carrier Amphibious Armored Assault Vehicle Amphibious Personnel -Cargo Carrier 





LvT (A) 5 


Amphibious Armored Personnel -Cargo Carrier Amphibious Personnel-Cargo Carrier Amphibious Armored Assault Vehicle 


1943 LVT (A) 2 1944 LvT 4 1944. 
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1945 LvTa4 tweight 1949 LVT (A) 5S M fied 1951-1958 ...mM59 
Amphib s Personnel-Cargo Carrier Amphibious Armored Assault Vehicle Armored Personnel Carrier 
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1964...LVT PG 1955 ...LVTR-1 1957...M-84 
Amphibious Armored Personnel -Cargo Carrier Modified Vehicle for recovery duty Mortar Carrier Vehicle 
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HANDLE MISSILE LAUNCHER PROGRAMS 


FMC’s development of ground support equipment for major 
missile projects stems from over 17 years experience in 
producing mobile surface equipment for the Armed Forces 





Since 1941, FMC has designed and built more types of 
\ military-standardized tracked vehicles than any other com 
pany in America. This extensive and versatile background in 


1957... HAWK 
Mobile feader Vehicle the field of mobility can be applied to your missile ground 
support project. 

FMC is uniquely qualified to handle every phase of the job 
from design concept through development, engineering, and 
production on any size project. Long familiarity with military 
requirements enables F MC to approach basic design with stand- 
ardization in mind. With fully integrated facilities devoted 
exclusively to the production of defense equipment, contract 
delivery requirements are met—on schedule. 

Do what others have done. Provide for the over-all succe 
of your missile system, by contacting FMC at the very begin- 
ning of your program. This will insure perfectly coordinated 
development and delivery of required ground support equip 
ment. Contact us today for more information. 





Creative Engineer : Find fi? lating 
challenge at F M¢ Ordnance Division 
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1958 ...THOR 
Transporter-erector Launching Mount & 
Power Control Trailer 


Pee ema — — ——-——————- 


| i Mobile loader vehicle Beers. Transporter-erector & 
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power control trailer 
HAWK THOR REOSTONE 
| 
| containers De tor tion system vertical access tower 
( NIKE-HERCULES BOMARC NAVAHO 
™—ese aes Gas aas «= = — eanp aaa 


Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Ordnance Division 





FOOD MACHINER NV Equ 
AND CHEMICAL . 
conrorarion, Ta 1105S COLEMAN AVENUE, SAN JOSE, CALIF. 
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Multiple-bend discharge tube for refrigeration compressor is fabricated 
economically on Bundy-designed fixtures. Seven bends are put into a 7” 

’ Tr Pi 
length of 4% x .028” Bundyweld Tubing in just one semi-automatic operation. 








f 





7 BENDS 
IN 7 INCHES 


Only Bundyweld Tubing could take the stress 
... only Bundy could mass-produce the part! 


See what you can do with Bundyweld Tubing! Our 
engineers will help out at any design-stage in the 
development of your product, from blueprint to as- 
sembly. In many cases, they'll have suggestions on 
how to make a part faster ... or at lower cost 





This refrigeration-compressor discharge tube graph- 
ically illustrates the unique physical properties of 
Bundyweld» Tubing ... and the skill of Bundy 


fabrication experts. 

Seven bends in just seven inches sets up terrific 
too many forordinary tubing. Yet Bundyweld And when the design is firmed up, turn it over to 
stays Bundy’s skilled fabricators and relax. Using Bundy- 
designed machines and fixtures, they will mass- 
produce your parts at low unit-cost. Then they’ll 
package your parts carefully ... deliver them right on 


stresses 
takes this punishment with ease . . . still 
leak proot by test! 


Because Bundyweld is double-walled from a single 
teel strip, it’s extra-tough . .. has high bursting 
and great resistance to vibration-fatigue. 


streneth schedule — clean, bright and ready to use. 
Result: Bundyweld has become the standard of the 
industry; and it’s also used on 95‘. of 


Whatever your tubing needs, Bundyweld Tubing 


refrigeration and Bundy services can pay off for you. Find out more. 
Call, write or wire today! 


today’s cars, in an average of 20 applications each 


BUNDY TUBING COMPANY e« DETROIT 14, MICHIGAN 





WORLI LARGE T PRODUCER OF MALL -OIAMETER TUBING AFFILIATED PLANT N AUSTRALIA ENGLANI FRANCE GERMANY AND ITALY 
od of = A 
| a, fa ¢ \ aS a 
} ;). j ; THERE IS NO REAL SUBSTITUTE FOR 
oy, - ~ ee 
, 4 tye + i 
COA NS | Y i 
\ w 1 ’ t ' 4 
) p of cops w y 
4 Th { ‘ ; 
NOTE the exclusive Bundy 
developed beveled edges DOUBLE-WALLED FROM A SINGLE STRIP , 
which afford a smoother 
, Bundyweld, double joint, absence of bead 
° f ww 1 { 4 
R os . a and less chance for any 
t leakage. 
i - - - i 
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For Alnico Magnets—Stock or Special 





Malewiale 
if tA ( Magnet ¢ < 
' ty A 


Vi ( te " Ar . 
Enginecuing Data 
Wr for your y of Bu nw Gl 


ADDRESS DEPT. 0-27 











Sitifyy ARMOD” 


THE ARNOLD ENGINEERING (SOMPANY 
ale Main Office & Plant: Marengo, Illinois 


Repath Pacific Division Plant: 641 East 61st Street, Les Angeles, Calif, 
amor Boston: 49 Waltham St., Lexington Los Angeles: 3450 Wilshire Bivd. 
New York: 350 Fifth Ave. Washington, D.C.; 1001.1 5th St., NW. 














Meet the new army Mule! 


Foot soldier's new friend is light, strong, maneuverable 
because many parts are made of MAGNESIUM 


The U.S. Army has a new mule... minus the stubborn disposition! 
Developed by Willys Motors Inc., and Army Ordnance, it’s the first 
mule in history—and the first Army vehicle—to carry a load heavier 
than its own weight. A major reason: Magnesium is used for the 


platform and wheel castings. 


Because of its light weight and simplicity of design, the Mechanical 
Mule Citi bye turned on it icle or even up ice down for miannite rahice 
or transportation purposes. It can be carried by he licopter o © « OF 
dropped by para hute. Because of its strength, this vehicle can carry 


1,000 pounds of equipment—yet it we ighs only YOO pounds! 


After successfully completing high-priority tests, the Mule has been 
placed mn production and initial deliveries are being made to the 
famous lOIst “Screaming Eagles” Airborne Division. This is another 
successful application of magnesium, lightest of all structural metals. 
If your product can benefit from this excellent combination of light 
ness and strength, be sure to contact your nearest Dow sales office 
or write THE DOW CHEMICAL COMPANY, Midland, Michigan, Dept. 


MA-LILTE-I 





DRIVER'S SEAT and controls are located in the front, 
engine is underneath in the rear. Lightness, strength 
and simplicity of design—benefits of magnesium— 
were utilized fully in this new army vehicle. 





WALKING, RIDING OR CRAWLING, the soldier can 
steer and control the speed to as low as 1 mph in for- 
ward or reverse—or cruise along at the rate of 25 mph! 





YOU CAN DEPEND ON 
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Manufacturer's Twenty Member Motion Picture Unit sets 


INDUSTRY'S USE OF 16MM CAMERAS BROADENS 


Northrop Aircraft Demonstrates Expanded 
Industrial Use of Mitchell Cameras 


Over 100,000 f 
operated by a { 
through« 
role « 





*85% of professional motion pictures shown in theatres throughout the world are filmed with a Mitchell 








NORTH AMERICAN 





















INTRODUCE 


ASTRODYNE, INC. 


In the formation of Astrodyne, their new jointly owned 
corporation, North American Aviation and Phillips Petro 
leum Company have brought together two broad back 
vrounds in rocket propellants and rocket hardware 

From Phillips comes advanced researe h and manufactur 
ing experience in solid propellants and JATO units. From 
North American comes demonstrated « ompetence in missile 
systems design and the manufacture and fabrication of 
Americas largest rocket engines 

And from these two major companies comes Astrody nes 
key lead rship teamed to manage Americas major missile 
proypects 

loday Astrodyne has the experience and the facilities to 
design, develop, and manufacture complete propulsion sys 
tems, extruded and cast propellants. rocket engines. missile 
controls and hardware, boosters. gas generator charges. and 
auxiliary power units. 

Inquiries are welcomed on any phase of the solid-propel 
lant field—from preliminary design to quantity production, 
VeGre 


ASTRODYNE, INc. vor. Texas. 











AVIATION, INC. & PHILLIPS PETROLEUM 







COMPANY 
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Special engineering competence 
and exceptional test facilities mark 


Admiral’s Antenna Group 


Infinite space is your medium, and the antenna is the gate 
way through which your signal must enter or exit. Think of 
the antenna as the all-important terminal stage that makes 
or mars the effective performance of your brilliantly con 
ceived electrenic system. Then assign re ponsibility for op 
timum antenna design to Admiral’s Antenna Development 
Group. In conjunction with ARDC, BuAer, the Signal Cor, 
and CAB, members of this group have designed antennas for 
radio direction finders, radars, microwave relay systems and 
a variety of special military equipments. Three separate test 
facilities are available to the group for plotting precise radia 
tion patterns 

Admiral’s Antenna Development Section is one of eight en 
gineering groups organized for “task force” attack on research 
and development problems in the fields of military elec 
tronics and nuclear radiation. Send for detailed information 


Admiral CORPORATION 


GOVERNMENT LABORATORIES DIVISION 
Chicago 47, Ill 


i 
Loox To 


* RESEARC, "iral ro. 


ENGINEERS. The wide scope of work | bad DEVELO 
PMENYT 


progress at Admiral creates challenging | +. PROD 
opportunities in the field of your choice UCTION 
Write Director of Engineering and Research 
Admiral Corporation, Chicago 47, Illinois 


semen 
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Dynamically stressed parts for 2000 -ton “tryout” press... 
Made of ductile cast iron, for 


superior strength, needed wear resistance 


These large gears and connecting rod 
; 


are used in a 2000-ton mechanical 


“trvout” pre In discu ing hi 
choice of ductile iron for these criti- 
cal parts, Stewart Cumming, the de 
signer had thi 

“We have for years 
iron for gear teeth 
because of its good wearing proper- 


but in 


to Say: 
favored cast 
and eccentri 
ties in bearing surfaces, ome 
cases were torced to 
castings or weldments 
obtain the necessary strength 
“The devel 


fo ethi 


ise elthel tee] 


/ 
0 


in order 


opment of ductile won 


enabled u material toad 


vantage, by pro iding the frenogti 


wmilhow f (l¢ 


required for gear teetl 
good 
face 
the 


and 


rincing wearing surtace 


tooth 
“In 


gears 


intermediate pul tooth 


speed herringbone 
large presses, g 


irface quali 


high 
gears of these 
tooth-bearing 
particularly important. Th 
ted Lo neavy 


are subje 


clutching and braking. 
DL 
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of ductile 


“The us 


the eccentric trap pe 


2000-ton “tryout” press (s! 


Inga »Tenders) cant! 


3 ductile iron...the cast iron that can 


More ductile iron 


Other ¢ 


THE INTERNATIONAL NICKEL COMPANY, INC 


wwco New Y 
< > 


be twisted and bent. 











It isn’t the handle that runs the machine... it’s the hands that know how 
to run it, backed up with the engineers to plan the job, and research men to 
search out needed facts. In research, development, engineering, fabrication 
and assembly, we have the skills and facilities to do almost anything with 
metal. We can handle projects from every stage; either subcontract or the 
whole job from original conception to finished product. If you would like to put 
this experience to work on any of your problems, contact any QCf Sales 
Office or Director of Defense Products, American Car and Foundry, Division of 
QCf Industries, Incorporated, 750 Third Avenue, New York 17, New York. 
Sales Offices: New York—Chicago—Cleveland—Washington, D,C.—Philadel- 
phia—San Francisco—St. Louis. 


mae 


For instance, our experience 
with metals led to a new 
and superior method of 
artillery shell manufacture, 
the “hot cup, cold draw” 

oh d, now pr ing 8” 
shells for the Department 
of Defense. 





AMERICAN CAR AND FOUNDRY 


DIVISION OF ACF INDUSTRIES, INCORPORAT* 


Products for Defense 


ample: Missile Ground Suppért and installation 
=> Radar Structural Members +- Armor Pilate 


Equipment 


Armored Vehictes 





DBNODRY CAN 0O ANYUNHING WITH “METAL 

















BURROUGHS ELECTRONIC COMPUTER “MASTERMINDS” 
THE ATLAS INTERCONTINENTAL BALLISTIC MISSILE 


Steering the 250-mile-per-minute Atlas into the precise trajectory 
required for the missile to accurately strike its target 5,500 miles 
away, ‘calls for incredibly close computation. And that’s where 
Burroughs comes in—with an electronic computer specially 
designed to receive complex information, compare it with the 


BURROUGHS 


CORPORATIO N 
THE FOREMOST NAME /N COMPUTATION 





“TURN SIGNALS” 








FORA 
BALLISTIC 
MISSILE 


pre-calculated direction, and signal the missile necessary changes 
to set it unerringly on its course. 

Important contracts are not new to Burroughs Corporation with 
its 70 years of demonstrated competence. But it is the recent 
defense projects that serve best to underscore Burroughs’ breadth 
and complete capability, from research through mass production 
to actual field installation and service. Burroughs Corporation, 
6071 Second Avenue, Detroit 32, Michigan. 











-.~- and where 


fits in this picture 











This is the story of how 
the U.S. Air Force developed 
a 1500-mile ballistic missile: 


America’s top team of scientific, industrial and military minds has produced on 


potent weapons. Its name is Thor. This missile can rise to an altitude of sever 
enter the atmosphere and hit a target within the destructive circl 

Thor’s capabilities are not news. They have been proved in a test pro 

Force base in New Mexico te the desert wastes of California and Cay 
Today, Thor is being produced in volume for deployment to prepared bas« 

first line of defense . . . and it is ready now! 

AC builds the intricate guidance system which controls the 

It has proved its capabilities many times over. The ACI 
testing that is second to none! What’s more, this inertia 


vie 
unique. It is accurate .. . lightweight . . . completely self-co 
interference, natural or man-made, can deter it from its course 


Most important of all—the AChiever is in volume production now! 
technical know-how, facilities and trained personnel are ay 

If you are a graduate engineer with experience in mechani 

y g | 


not now a member of the armed forces write the personne! 








Muscles for the Miecile Age! 


ct 


PC-30 
2-cy!. 34 hp. 


_ .. Continental Packettes Are 


Approved Power for a Wide Range 
of Ground Support Equipment 


PC-60 
4-cy!.70 hp. 


Nearly 50 different items of ground support equipment, now in use all over the globe, are 
built around the unique family of Military Standard engines developed by Continental Motors 
and designated as Packettes. These approved power plants (Mil. E6449-A) are adapted 


PE-90 to the needs of equipment for all branches of the Armed Forces. They are already in being— 


4-cyl. 110 bh . . . 
y “ in fact, in volume production—for such units as air conditioners, compressors, crash trucks, 


generators (gas and electric) refueling systems, heaters, blowers, Teracruzers, multi-purpose 
tugs, and many others. For the five Packette models, from 30 to 250 horsepower, offer a 
combination of advantages available nowhere else 
1—The proved dependability of the Continental aircraft engines on which they 
are based. 


PE.150 , . , 
6-cyl. 175 hp 2— Adaptation to use in any climate, from the equator to the pole. 


3—Lightness, simplicity, and ease of servicing, resulting from their air-cooled design. 


4— Wide interchangeability of parts among companion models, and also among 


models of the standard Continental aircraft engine line. 


PE-200 
8-cy!. 250 hp 











| Matars [1 fio) 


Aiccraft Fngine Division MUSKEGON, MICHIGAN 
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Space Reporter wt vdork! 


... must be accurate... must be reliable 


These Qualities are the Standard for 
Engineering and Production at Daystrom 
Instrument. 


Our engineers and production specialists working togeth« t hard-hitting 
team have established an outstanding performance record in the manufacture 
of Radar Antenna Pedestals and related intelligence equipment. We have the 
necessary machine tools and other facilities to get the job done on a prototyy» 


or volume production basis 


We can meet your immediate requirements or help 


range need 


Contact us now for complete information about 


our qualifications in the Radar Intelligence field. 
[ te 
Le 
2 Division of D from Tr 


J ARCHBALD, PENNSYLVANIA 
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Modern defense in action:* 








1 | 
et “3 
Nike Hercules missile blocks sneak attacks 


On guard at the outskirts of all major American cities 
and industrial centers, missiles of the Douglas Nike 





new developments as anti-aircraft requirements change. 





family are designed to intercept and destroy attacking 
despite the most vigorous evasive action 
Nike-Ajax was the Army's first 


aircratt 


supersonic anti- 
aircraft missile. The basic design readily lends itself to 


IS 


Nike-Ajax batteries are now being integrated with a 
newer Nike — the Hercules, developed through the joint 
cooperation of Douglas, Western Electric and Bell Tele- 
phone Laboratories. It has twice the range and speed of 


its predecessor. Armed with an atomic warhead, Nike- 


ORDNANCE 
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o 


Defensive systems—The deeper out 
circle of air defense the greater our chance 
of stopping all enemy attacl his mean 
fast, far-ranging interceptor aircraft backed 
up by highly accurate anti-aircraft missile 


uch as the Douglas Nike 





De Ht nd on 


Hercules can blast entire attacking fleets of aircraft with 


a single shot—without damage to surrounding terrain DOUGI AS 


Designed primarily for the inner line of our overall air 


defenses, Douglas Nike missiles are radar guided from Ce: < fir tin Missiles 
ground installations. Within seconds of the first alert, A <—_ : = , ‘ 
they can be off towards their target — with deadly aim € 
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- rocket 
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Mae GENERAL CORP. 


A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 
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NEW 


DIODE 


SPEEDS 


VOICES— 





AT 6,000,000,000 C.P.S. 


Ilow the radio art can be improved through solid 
trated b 1 recent de el | ent at Bell lel pl | 
OICE ! nal tra cl b Microwave 
vibrate at billions of evek per second | 
iccompli h thi nvel nol it tl 
Could a more eflicient converter be pi 
In the field of solid stat c it rtal 
that Cit 
ignals, but also to ar / | Ab | 1) \ | 


ind hi 


I ul t 
Lh if , 1] } 

wave | | 
dozen tel n | 
other forms it is being « | S ( 
militar omime 
be used to ad 

1 | al | es 
Bell Lal 


Bh BELL TELEPHONE LABORATORIES 


EVE! 
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Cleaning F 


whe r4 preparing 
BETTER METAL CLEANERS os metal 


a» in aircraft 
” production 


FOR THESE JOBS? __ ill on 


DO YOU NEED 





a?” 


All the tough jobs are covered by Oakite’s booklet on 
“Cle AnING and pre paring metal in aircraft production.” 
Just check this list of contents for reminders of opera- 


tions that give you trouble: 
SEE PAGES 


Cleaning aluminum (with or without etching) 2 
Preparing aluminum for welding 
ChromiCoating aluminum before painting 
Stripping paint from aluminum, steel 
3arrel finishing aluminum, steel, copper 
Cleaning magnesium 
Cleaning steel; derusting and descaling 
Preventing rust 
One-operation preparation for painting 


CrysCoating steel before painting 


Cleaning copper and its alloys 


| Controlling water in paint spray booths 


FRE For your copy of this 16-page illustrated 
booklet, write Oakite Products, Inc., 
18 Rector St., New York 6, N. Y. 


VITEO IMOUSTRIAL City 
grect® "ine 


OAKITE. 


. 
“Teniacs. metwoos - seavict 


ln ou 
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computed 


d 
in 60 om 
seconds 


OMobwelet-ae: integrated system design utilizing digital-data proc- 
essing, engine test parameters can be measured accurately, 
eroheshelad-leMm- bole MB esE-Nel-loMpboWn del ma -pel-obel-1-)at-Mpet-Delet-Ma ea gedbemperbbetett-y_ 
of the actual test. The speed, accuracy, and flexibility of this 
hig i=) seme) ol =p et we el- py ae ele) web Ae) etme beMel-a'4-) lo) edeel-pel me) mepaclolelealevem i119 bel 4 


of rocket or jet engines. Write for the complete story in Bulletin CEC 3012(X5) mn 


systems division Consolidated Electrodynamics 


300 N. Sierra Mc cre \ illa, Pasadena, 
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AN AMERICAN RETURNS 
FROM OUTER SPACE... 


NAA is at work in the fields of the future 


THE DAY 


... Will be another V-day for the free world 

greater, perhaps, than anyit has yet known 

In the inner offices of the Pentagon in 
secret areas of our defense industries no 
effort is being spared to speed the day 

For it will be a human pilot—in command 
of a craft that will bring both him and his 
secrets safely home that will truly conque r 
Outer Space 


rhe first American craft to attempt thi 


conquest is now in its final construction 
stage. It’s the X-15 missile shaped and 
rocket-powered...product of a scientific pro) 
ect sponsored by the National Advisory Com 


mittee for Aeronautik S, the All Force, and 
the Navy. It will discover what man encoun 
n he 


ters when he enters space ind whe 


returns to the earth’s atmosphere 


America is closing the gap 
The Arr Explore. rive is dramats 
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proof that America had no 








X-15 rocket plat port the ne 
problen the | ‘ Ohute spa 
iult } t 
hye I 1) 
the GAM-77, advanced air-to-ground nvaders far from our shore | 
missile for the Air Force B-52 riveus the reach tog ! ‘ 
Both missiles and aircraft deper before they becor | 
on automat contro} systen the 
electronic eves and ears of the Space Toward a brighter tomorrow 
Ave Autonetics ivi on i produc Mar vot Ne 1} ‘ ‘ ' ‘ 
ny these ital svsten n quantit re vorkiInyg oO! } 
with complete re ibil eamore abun ‘ } 
! ence The A ‘ 


The new weapon-system concept , ' 


t been lag America nov heare defer : : 
practical meth 


ring in the race to pace The rocket iround complete weapor VStel omens ty 
engines that put the Explore: nto each designed for a ( ( ‘ ; Zs 
Outer Space were minor modifica Some will be ded to targe ‘ nie : 
tions of the same engine NAA’ electronic others will } eu mS 
Rocketdyne Division has been deli human pilot’s ability to cl ( ! 
ering to the Army since 1952. Foun or report resu NAA builds bot ] 
of America’s major missiles uss nd both are need ete 
engines built by Rocketdyne the ecurits f 
Air Force Atlas and Thor, the Arr Los Angel ) ( 
Jupiter and Redstone oO advanced f / 
Missiles of all types use principl ten or tomo} r | } 
discovered by Missile Developme B-76 hich have ‘ 
Division in its 12-vear research pro and fly more than 2 ) } ( } 
gram. This division is now at work o1 I-1 08 hich ercept 
NORTH AMERICAN AVIATION, INC. 
HROUGH THESE VISION 
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SERVING THE NATION’S INTEREST FIRST 
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CATERPILLAR ANNOUNCES 


Another heavy-duty engine 
in the world’s most 
advanced line of Diesels 





D397 339 


650 HP 


The eneine that delivered outstandis performance in the 
lamous DY Tractor is now available as the D353 Industrial 
kneine. Electric Set and Marine Engine. Like all modern 
CAT® Diesels, the D353 incorporates in its design the ad 
vanced features developed by Caterpillar in’ a quartet 
century of diesel le idership. Its four-evele de 
the long, effective power stroke that puts power to more 


sign delivers 


elheient use than othe Ilypes of engines Its fuel system 
requires no adypustment There are no cylinder ports to 
clean And it operates on aw de range of fuels including 


premium diesel fuels as well as low-cost No. 2 furnace oil 
cithout foulin All these 
performance that no unit im its 

With the addition 


Lanne Vaooll Thaw have 


ind other feature add up to 


power class can match. 


of the D353 to the Caterpillar Engine 
in even wider choice than ever for 
650 HP 
OOK 


yVeoul requirement kon ines ate available ll} lo 


maxX tun outpubl capacity | and electric sets up lo 


feontinuous dut hither as ortgmal or replacement 
power, there one among hundreds of different arrange 
ments that exactly meets your need Leading manulae 
turers of machinery can supply these models in_ the 


equuipimne nt they build 


lor complet information about the new D353 and other 
Cat Diesels Let him 


how diesel leadership based on a quarter century of ex- 


see your Caterpillar Dealer show you 


perience can engineet the modern heavy-duty diesels of 


tomorrow, 


D337 : D326 : D3 3 
Pt; 140 HP+4310 HPT! 200 HPT! 175 HPt 115 HPt 137 HPt|91 HPt | 65 HPt 





Length 75%” 
Width 471%” 
Height 6914” 


D315 | p318 | D315 | D3ll 


(SE 


D318 


( 





TMaximu 


utput capacity 


The new Cat D353 Engine is a six-cylinder. four-cycle, 
valve-in-head turbocharged diesel. It is available as an 
electric set rated at 200 KW (continuous duty) and as a 
marine engine. A full line of matched attachments is 
electric and gasoline 


also available items such as air. 


starting systems: clutches: bases: controls and governors: 
cooling systems and mufflers 


CERTIFIED POWER FOR CAT DIESEL ENGINES 


Through the years, Caterpillar Engines have earned a 
reputation for honestly rated power. Now ( aterpillat backs 
this reputation with a notarized certificate covering the 
You have a right 
d power when you invest in an engine. 


Caterpillar Dealer! 


horsepower capabilities of each engine 
lo cle m ind certifie 


You get it when vou buy fron our 


( tterpillan Practor Co.. Peoria, Hlinois. U.S. A 


CATERPILLAR 


gisiered Trademarks of Caterpillar Tract 





A DANA 


EXCLUSIVE... 


Complete four- 
wheel drive 
assemblies 








Only Dana has a complete .. . and power- 
matched ... four-wheel drive assembly for 
almost any lightweight vehicle you produce 
Just list your requirements and Dana will 
furnish the complete assembly, including 
front and rear driving axles, transfer case, 
propeller shafts and universal joints. And, 
since every component is designed to work 
together, you know the Spicer assembly will 


be power-matched to your specifications. 


Axle length is never a problem because 
the Spicer design has the axle tubes pressed 
into the carrier housing. Thus vou have a 
choice of hundreds of variations in axle 
length, wheel treads and spring seat ar- 
rangements plus either Cardan or constant- 


velocity wheel joints, as you preter, 


| 
SIBEME SS 
Make just one call... to the Dana engi- | i a 
neer... When you’re laying out a four-wheel 
drive design. 
In the shortest po sible time, he will \ /| 


coordinate the design of a complete four- 
wheel drive ... and one that’ power- 


matched throughout, 





DANA CORPORATION ¢ Toledo 1, Ohio 


DANA PRODUCTS Serve Many Fields 





AUTOMOTIVE Tra Universal Joint RAILROAD 
Propeller Shafts Axles Powr. Lok Differentia Propeller Shaft eet . p 
Torque Converters pear Boxe Power Take-Ofts Drives, Presse Steel f y 
Power Take-Off Joints, Clutches, Frames, Forgings Drives, Fora 
Stampings 
INDUSTRIAL VEHICLES AND EQUIPMENT. 1, a 
nissions, Universal t Propeller Shafts Axle . ts, Axle ¥ . " 
Sear Boxes, Clutche Forging \ ) 
AVIATION: Univer J ts, Propeller Shafts, Axle MARINE 

Forgings, St ear Box f 
Many of these ¢ factured C la by H ' f { 


Bigger fuel cell on H-23D 


poses a problem in riveting 


Here’s how Hiller solved 
it with Du Pont Blind 
Expansion Rivets 


The Army sH 
sgned to boast a more 
h.p.) engine and have longer 
than its predecessor, the H-23C 

Consequently, a larger fuel cell had 
to fit in the space under the engine 
deck. No problem there. But then the 
deck had to be secured in place—and 
there was no space left underneath for 
bucking the rivets 

DuPont Blind 


SDD He licopter was de 
powerful (250 
range 


Expansion Rivets 
came to the rescue, by permitting Hiller 
Helicopters to do this assembly south 
out bucking. Everything's done topside 
and in the open. Thi 
peed of installation at minimum cost 
rivets the ideal solution to 
of fastening problems 


convenience, plus 


makes these 
a wide variety 


from 
easily set 


man, working 


rivet 


Fast Setting —()in 
the head of the 
10 25 rivets per minute 


There's no need for 
bufling after the 


No Refinishing 
cutting, trimming, of 


rivets are at 


Liner of fuel cell prevented access for bucking 
deck of H-23D. DuPont 


set by applying heat to 


rivets under engine 
Blind Expansion Rivets 


head of each rivet, came to the rescue 


Positive Holding Power— The rivet shank 
expands to fill the hole completely, in 
suring tight joints 

Find out how Du Pont Aircraft Blind 
Expansion Rivets can solve your fas 
tening Call your DuPont 
representative or write: E. I. duPont 
de Nemours & Co. (Ine.), Explosives 
Department, Wilmington 98, Delaware 


problems 





BETTER THINGS FOR BETTER 





DU PONT AIRCRAFT BLIND EXPANSION RIVETS 


A Product of Du Pont Research 


LIVING 


THROUGH CHEMISTRY 











ATOMIC ENERGY 





Largest Test Reactor 
The Natior or 


Gamma Food Irradiator 


Depart t of De 
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THE RALPH M. PARSONS COMPANY 
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Atomic Energy (Contd.) 





1¢ 
LY60 


Reactor Power Tripled 
The Experimental Boiling Water 


(EBWR 


Designed for CREATIVE THINKING 


Here is a facility that was designed from the ground up 000 | 


to stimulate creative engineering — the new Kett Technical 


Center, a subsidiary of U.S. Industries, Inc. 


Although the buildings are new, Kett is no new-comer to 
Research and Development. Its research achievements are 
already widely recognized in the fields of Nuclear, Aero- 


nautical, Electronic and Mechanical Engineering. 


In addition to Research and Development, Kett, through 
its affiliation with other U.S. Industries, Inc. divisions 
can arrange to carry out assignments including the com- 
plete production of your product. Get in touch with the 
<ett Technical Center by calling, writing or making a 


call in person. 


Write for this book. 
A-P 


The facilities at the 

Kett Technical Center and 
the major facilities for 
manufacturing offered by 
U.S. Industries divisions 
are described in this 
recently published book. 
Write to Kett Technical 
Center, Pompano Beach, 
Florida. 


ower for Alaska 
Fis 1 Aen wilt § 


OPENINGS FOR RESEARCH ENGINEERS. SEND QUALIFICATIONS 
TO PERSONNEL DIRECTOR, KETT TECHNICAL CENTER, 


ETT Technical Center, Inc. 


POMPANO BEACH, FLORIDA 
@ Subsidiary of U.S. INDUSTRIES, Inc. OF » 
2 ® 
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Herman Nelson 
PORTABLE HEATING and VENTILATING 
Serves the Defense Establishment Everywhere 


On Land Speed and maneuverability 
ire two of the advantages offered by 
Herman Nelson portable heaters. For 
time ving truck engine warmup 
BT400 unit slides out fast, starts up in 
econds, delivers volumes of heated air 


for quick truck starting 


On Sea When the Marines land, these 
BT400-3 portable heaters are floated in 
with them! Such versatility is but 
another feature of these efficient unit 
temming from Herman Nelson 16 
vears of experience and leadership in 
the portable heating and ventilating 
field 


In the Air Dependability, too, i 

utmost importance to the Defense 
Establishment Phat why Herman 
Nelson portable heaters will be found 
iround the globe furnishing efficient 
fast heat for airplane pre-flight maint 
nance, Let Herman Nelson's experience 
go to work on your next port ible he 


ing or ventilating problem 


“s { h =) 
— be 
ie a Pcentoun Ai Fitter 


DEFENSE PRODUCTS DIViIiSton 
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CLEVELAND 
PLUGS SLEEVES CAPS 
PROTECT PARTS! 


Avoid damage to threads from dirt and dust. . . 
. while dipping or spraying . . . or in storage. 


PLUGS to protect internal threads . . . SLEEVES to protect 
CAPS for various uses. 


in transit 


external threads .. . 


SIZES: Plugs and Sleeves from '/2"" 


Special shapes and sizes to meet your needs. 


up. Caps from '/"" up. 


Also available . . . Chemically 
Treated Plugs with added strength 
and stiffness, with proper resilience 
to ensure a clean, tight, dust-proof 
fit. 


Grease-proof low moisture 
absorption . . . non-inflammable . . . 
stable up to 260 Fahrenheit. 


’ * & 


Attractive Prices! Prompt Deliveries! 
Write or call us on your needs! 








PLANTS & THE SALES 


/ \ 
~ LEVELAND CONTAINER ==:-| 


WASHINGTON, 0.C 
ROCHESTER, N.Y 


cHIcAGoO 
— 6201 BARBERTON AVE. + CLEVELAND 2,OHIO = “F*" "amlrone. 


10S ANGELES : 
IBR S- MBINATION METAL AND PAPER CANS 
ALL-FIBRE CAN COMB ON METAL ER ¢ > ABRASIVE 


+ SPIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES DIVISION 
at 
CLEVELAND 


PLYMOUTH, WIS 
JAMESBURG, NJ 
* JOGOENSBURG, N.Y CLEVELAND CONTAINER CANADA, LTD 

Plents ond Seles Offices: TORONTO AND PRESCOTT, ONT Soles Office MONTREAL 
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To Observe Fallout 


Atoms for Peace 
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é hk 4 
1942 First effective radar countermeasure 1943 Next came “C 
was “Window,” code ime for thin strips of radiatin OIse 
of metal foil which reflected spurious radar mitters, each 
echoes when dropped from Allied bombers of “noise” produc 
| 


confusing enemy radar operator, radarscope 


Protecting our strategic bombers from detection is a unique 


THE STORY BEHIND THE STORY 


problem. For example, if enemy radar detects our bombers they 


not accomplish their mission. The problem then ts to make the en 


radar ineffective. Jamming techniques employed in World War II 
COU NTER- effective in varying degrees but are inadequate today 
Now Sperry can report a notable break-through tn this little-publ 
MEASURE cized area of electronics, achieved in cooperation with USAI 
Research and Development Command. An integrated counterm 


system will equip SAC’s Boeing B-52s with bag of trich 


U.S.MAKES PROGRESS tit 
only jams radars but also deceives missiles. This versatile sy 
IN DECEIVING AN ENEMY ises to provide a new measure of protection for our superbor 


will considerably enhance their offensive etlectivens 


TODAY Shown below is only 
used in Sperry’s rat CTRONIC COUNTERMEASURES Div 


l bom v : inl oo co mr t el r | s , 
anti-aircraft missile installation. Normally ay 

tices laniandr acai snares cnarenesisubam any cPrAR GYROSCOPE COMPANY 
frequency i em \ rac ' omp ely « neg 


echo of 


make it impossible tor enemy to tell nu 


uuon, or direcuon of LU. S. planes 


ati)! 
/ Sat) Wp 
SY 2 } 



















THE MAN 
FROM 
JACK & 
HEINTZ 


in the field of missiles and their support 


You can measure the size of his potential contribution to you by 


reviewing the achievements of J&H research, development and 
manufacturing in 19 years of service to aeronautics 
If your need lies in the following, or related, areas, 15 minutes 


vith this man could save you 15 months 

GROUND SUPPORT: development and production of portable 
ind stationary handhng and check-out systems 

MISSILES: development and production of electric, hydraulic 
ind mechanical systems for power generation, conversion, actua 
tion and control 


Call the Man from Jack & Heintz! They did on the Bomarc 


ind he made significant contributions 


Jack & Heintz, In 17633 Broadway, Cleveland 1, Ohio 


Back & Hl einrz. Inc. 


SYSTEMS FOR GROUND SUPPORT, MISSILES, AIRCRAFT 


$4 


larger than ever 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprolit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 
President 
Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, Ohio 


Vice-Presidents 
Harvey C, Knowles, Procter & Gamble Company, Cincinnati, Ohio 
louis Polk, Shetheld Corporation, Dayton, Ohio, and Be ix Aviation Corporation 
Robert L. Biggers, Chrysler Motors Corporation, Detroit, Mic! 
Stanley C, Hope, Esso Standard Oil Company, New York, N. Y 


Ni York, N. ¥ 


Regional Vice-Presidents 
Wellwood E, Beall, Boeing Airplane Company, Seattle, Wash. 
C. L. Eksergian, Budd Company, Detroit, Mich 
Chris P. Fox, State National Bank of E] Paso, El Paso, Tex. 
Robert C. Gefls, Clary Corporation, San Gabriel, Ca 
Helge Holst, Arthur D. Little, Inc., Cambridge, Mass. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

John M. Olin, Olin Mathieson Chemical Corporation, New York, N. Y. 
Ralph F. Peo, Houdaille Industries, Inc., Buffalo, N. Y. 
William J. Rushton, Protective Life Insurance Company, Birmingham, Ala. 
John Slezak, Kable Printing Company, Mount Morris, Ill. 


Charles M. White, Republic Steel Corporation, Cleveland, Ohio 
Herbert R. White, Eclipse Counterbore Company, Detroit, Mich. 
Dean Witter, Dean Witter & Company, San Francisco, Calif. 
Treasurer 
James D. McIntyre, Montgomery, Ala. 
Counsel 
John Ross Delafield—Delafield, Marsh and Hope, New York, N. Y. 
General Chairman for National Technical Divisions, Sections, and Committees 
Henry N. Marsh, Hercules Powder Company, Wilmington, Del. 
Executive Vice-President 
Leo A. Codd, Washington, D. C, 
Secretary 
Florence G, Ferriter, Washington, D.C. 
; DIRECTORS 
Robert L. Biggers, Chrysler Motors ¢ orporation, Detroit, George F. Hussey, Jr.. American Standards Association, 
Mich. New York, N. Y. 
mar N. Bradley, Bulova Watch (¢ ompany, Washington, Dan A. Kimball, Aerojet-General Corporation, Azusa, Calif 
a 2. Harvey C. Knowles, Procter & Ga e Company, Cincin 
Levin H. Campb Jr \utomotive Satety I t nati, Ohio 
Washingt 1). ¢ Hens i i, | ii ( N ) 
Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, N. ¥ 
Ohio | | Henry N. Marsh, Hercules Powder \ ton, D 
W. W. Coleman, Bucyrus-Erie Company, Milwaukee, V erle Mart United Aircraft Co., V ks, 
Paul L. Davies, Food Machinery and Chemical Corporation, IR LL. Maxw Wasl t » 
San Jose, Calif. | es 1). McIntyre, M \ 
Benjamin F. Fairless, American Iron & Stee] Institute, New 1] ( 
York, N. ¥ We ey H M 
William K. Fitch, Dravo Corporation, Pittsburgh, Pa ( 
. Herbert A. Gidney, Pittsburgh, Pa ( 
Albert W. Gilmer—Barnes, Dechert, Price, Myer | | er, Gene Mot ‘ 1) { 
Philadelphia, Pa. a er, | t lire & ()) 
 <. Hope, Esso Standard Oi] Company, New York, N. e A. Wood, | \ ( Vast 
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DR. HUGH L. DRYDEN 


Director, National Advisory Committee for Aeronautics 








Conquest of Space 


Role of the National Advisory Commuttee for Acronauties 


* 





Hugh Latimer Dryden, world- 
famed physicist, has served as 
director of the National Ad- 
United States are now alert to visory Committee for Aéronau- mended the creation of a completely 
tics since 1947. During that 
period the progress of flight in : 
new area of space flight. This awaken air and in space has been phe- government to conduct research at 


T seems that all citizens of the termined. The President has rec 


| 
the urgent need for progress in the new ince yx ndent civilian ive vy « 


ing is not only due to the realization nomenal. The NACA has per- development in its own laboratories o1 
formed a highly valuable func- 
that the space of our universe holds tion in this new and impressive to contract for and sponsor develo, 
field. 
tremendous implications for mankind as , ment of components and vehick and 
Dr. Dryden is a native of 
and its welfare—more immediate is the Maryland. He was educated at to engage in space flight: operation 
the Johns Hopkins University | | , 
‘rowing consciousness of the relation Other proposals restrict the activities 
§  iirieteaatatetss ; : where he received A.B., M.A., — 
ship of space weaponry to our national Ph.D., and LL.D. degrees of the new agency to nonmilitary pre 
security, . His career began at the Na- ects while still ott cl incluce if cast 
tional Bureau of Standards as 
The dual nature of the problem 1S a laboratory assistant whence the research aspects of military proy 
he progressed to assignments as 
clear: it is essentially scientific and pee — 
associate physicist, chief of 
profoundly military. Common to both aérodynamics, chief of mechan- TIAHE committe tructure « the 
ics and sound, principal physi- 
helds are three pressing requirements. P =? NACA since 1915 has been ce 


cist, and subsequently head 
These are, in the words of Dr. Hugh physicist and associate director signed to be useful to both the 
Thus, his entire professional 


L. Dryden, director of the National ag ag Hcg ag sagen em military and the military segr 
Advisory Committee for Aéronautics: phases of government service ronautics. Indeed, the entire opera 
“(1) Research in space technology to a cote mag ogy od 5 ne tion of NACA ts based upon tl 
provide data for the design of useful Advisory Committee. ise that coordinated teamwortl y all 
ee : Dr. Dryden has filled with * 
and efficient vehicles, the provision of a distinction many collateral as- parucs concerns pr , 
safe environment for man, and other signments. He was a member vuarantee of progre 
of the National Inventors’ ‘ : 
wise to ensure the success of manned Council, Department of Com- The Co . n 
space flight operations; (2) design and merce. He was Wilbur Wright | ubject’ whe car | 
' lecturer at the Royal Aéronau- 
development of scientific and military ent « ecord { | 


tical Society of London, and 
space vehicles and their launching, U. S. delegate to the Advisory nation pace pl ! 
Group on Scientific Research 











* + poe WP eo fTect 
flight, and recovery: and 2) re earch and Development North At- 
on. the phe nomena of the high upper lantic Treaty Organization ‘ ented u mopM 
He is the recipient of many 1) 1) 
1) mh } I ( Sule tT 
atmosphere and near-by space, such as honors including: Honorary fel- , 
the character and distribution of mat low of the Institute of Aéro- aT \d ‘ tle 
: : nautical Sciences, home secre- . 4 
t cosm \ sOlar rac mn” 1eK ! thn ‘ \ 
cr, co « Ta Oral LCA on tary of the National Academy 
tric, Magnet and yvravitational helds of Sciences, the Keed Award of ( 1 the Nationa 
, the Institute of \éronautical | 
r qd screntil tudi t th T I t 
etc., an ent UGIeS « ¢ ul Sciences, and the Damiel Gudg- ; 
erse made possible by the use of satel genheim Medal | 
ites and space platform i obser i 
tion site ) 1) ! c na 
In addition, the development and focus attention both upon the splendid c 
operation of miliatry missiles, satellites, record of this organization and also the " roto one 
and = space vehicles will require a vig expanding needs of the time An Ad followed i. The late 
orous program incident to military vanced Research Projects Ayency ha ( i ed i¢ to tl t 
preparedness heen established within the Depart ent pport « ' eral ' 
ment of Defense to which responsibi by the t . 
\\ i 
TIYHE current debates on the Presi ity for military space projects is to be entitic talent © mec u 
dent’s proposal for expanding the assigned. But responsibility for nor pported program not c c 
functions of the NACA have served to military aspects has not yet been de mn nd fancs the he 
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The Military Situation 


Unless the Communists’ subversive operations are halted by counter- 


attack, not only will the world be kept im perpetual turmoil, but 


the nibbling process of Red expansion will continue without letup 


N the pa sf. 


looms bequeathed by one 


weapons have been hei 
war to 
have remained 


the ne xt; types 


fairly constant, and developments have 
been slow. Thus, at the 


World War II, in spite of the 


industry during the 1 


opening ol 
progress 
of science and 
the differences 
World 


degree—of efh 


tervening twenty years, 
between the used in 


War | 


ciency and not of 


weapons 
were only ol 
type. The conse 


quence of this was that the peacetime 


organization and training ot armies 


were, comparatively speaking, simple 


probl mis. 
This 


rudely shattered when the 


established condition was 


first atomic 


bomb fell on Hiroshima. It stunned 
the popular imagination, and at first it 
appeared even to thinking men to her- 
ald the end of Next 


and since 


armies and navies. 


came the hydrogen bomb, 


then a vociferous and ever increasing 


demand has been made that nuclear 


wartare should be banned by interna 


tional agreement, 


r VHERI 1s Not 


only have many new inventions, tor 


nothing new in this. 


instance the locomotive and the auto 
mobile, been met by popular outcry, 
but in war novel weapons normally 


have been anathematized:; the condem 


nation of early cannon is identical with 


that of nuclear weapons. Listen to 

Ariosto 

O! curs'd device! base implement ol 
ale ith 


Maj. Gen. J. F. C. Fuller 





General Fuller, well-known 


British soldier-author, is one 
of the outstanding military 
analysts and historians. Re 


cently he crowned a distin 
guished career with the publi 
cation of the third and final 
volume of his definitive work, 
‘Military History of the 
World.” 


Western 





Fram’d in the black Tartarean realms 
beneath! 

By Beelzebub’s malicious art designed 

of humankind.” 


To ruin all the race 


Now we are told by a philosopher, 


Bertrand Russell, that the human race 
is threatened with extinction. 
It is easy enough to grow emotional 


highly 


hydrogen bomb; 


over so destructive a 


we apon as the 


but a philosopher should be 


aware that, should the nations 


agree to ban it, its “know-how” 
will remain and that on the out 
international 


another war 


likely 


break of 


agreements are to become wast 


cannon 1n the 


paper. Therefore, like 
age of gunpowder, it may be accepted 
that nuclear weapons in this nuclear 


age have come to stay until outmoded. 


Because a ban on nuclear weapons 


complicates rather than simplifies the 


stron 1s 
d? The 


politic il aim 


problem, a more profitable que 
low 
inswer 


ad the 


to he 


should they be employe 


ke px nds on the 


nature of the opposition likely 


encountered. Should the aim be 


AAS 


“victory at all costs” or “unconditional 


surrender,” as opposition will then be 


geared to its maximum a War orf mu 


tual annihilation will be fought in 


which, although the human race is un 


likely to perish, the combatants 


may 
well be crippled for centuries to come, 

Both politically and militarily, this is 
it may be assumed 


nonsense; therefore 


to be highly improbable and that the 
political aim will be a limited one. 
because the 


Western ce 


vital 


S regards opposition, 
major enemy ol the 


mocracies 1s Communism, it 1s 


that the former make certain what the 


Red theory of war is. It is Darwinian, 


Clausewitzian, and Byzantine. 


It is Darwinian in that peace and 


war are never divorced; together they 


constitute a permanent strug 


gle for survival, and therefore 


for supremacy. In accordance 


with the theory of evolution, 


the species gradually—not cata 


ass st rophic ally develop or oust 


each other: not only does the str nyger 


survive but also the more cunning, as 
Lucretius noted years ago vhen 
he wrote: 
oe ae ee ey 
or whatever animals now teed on 


the breath of life, either craft or cour 


age or speed has preserved their kind 
from the be ginning of their being 
There no question of mor lity in 
evolution: sur al dictates that all 
means which serve its hidden purpos 
are good, Communists equate war 
with life itself 
ORDNANCE 





Their theory of war also is Clause pire has expanded at the iverage rate and Henry \dams Untortunately 
witzian in that it is a continuation of of 49 square miles a day. This urge — statesmen seldom read history except as 


policy, in tact the hub ol policy, and continues, and its threat to Western a romance, 











since policy should be profitable and Europe, North Africa, and the Near From the above three problems 
evolutionary it stands to reason that East—the old Roman provinces—is ap emerge: How to avoid the outbreak « 
the Reds do not favor unlimited wars parent to all. unlimited war; how to wage limite 
of mutual annihilation, not only be That it was not apparent to Western war without it developing into u 
cause of the risks to themselves but statesmen during World War II ts the ited; and how to frustrate and way 
also because victory will be rendered tragedy of the West. By their agree political, psychological, and econ 
unprofitable. In accordance with this, ments with Stalin at Teheran and wat 
the Russians refrained from.  strategi Yalta they unbarred the Eastern fron 
bombing in World War Il tier ol heure pe to Commu t expan ) ioe acce pted solution of unlit te 

Why then their strenuous efforts to sion with the result that it was rolled war is deterrence—that is, the esta 
establish nuclear superiority, =v. 2s back westward to where it had lishment of a nuclear stalemate. TT 
their Sputniks, their ballistic y 2 been over 1, years earlier in) does not mean unlimited stocky 
missiles, and their nuclear sa the days of Charlemagne but only sufhcient hvdr bye 
ber rattling? Not only to be This is an impossible situa et to render nuclear war on the {| 
prepared to wage nuclear war, A tion to ac ept, because Europe of an aggressor suicidal. As a tu ile 
but more so to avoid having to Getic sxe is a cultural and economk unit, nuclear war 1 the last tvpe of wat 
wage it by establishing a terror which and it cannot be cut in two with which would be protitable to the Cor 
will foster pacifism among their ene iny hope of concord resulting: it is as munists, th the expenditure 
mies; also to compel them to follow suit unacceptable as it would have been for weapons required to wage it the me 
and thereby expend their means on a the United States at the time of the that can be a tted to preparation 
type of war which is unlikely to be Civil War to have agreed to secession conventional war, tor which the Re 
fought, instead of on a type which need Whatever may be the compacts and ire. overwhelmu prepared 
not be cataclysmic; namely, limited war igreements arrived at, until Europe Under this heading two | { 

This is why they maintain a conven regains her old Eastern frontier a criti erve noting Ihe first is that, a 
tional army of 150 to 200 divisions, il cause of war w remain like i though unlimited power to ie 
why their military aircratt) number growing and dead incer embedded is likely to restrict the « eak ¢ 
20,000, and why they have soo sub in the world’s body mited wars a ( is deter tl { 
marines. It was an mexcusable ignorance of break of unlimited, it car 

Because these forces are only prot Russian history which led to this, be nibbling operat wi 
itable in actual war, and because to the cause throughout the nineteenth cen out Russian histor have ra ' 
Russians peace is war without blood tury the implications of the “Third ored method of expansi These of 
shed, under cover of their nuclear Rome” were early apparent. In 1822 eratior { est be d rred | 
threat, coupled with the threat of con the Abbé de Pradt, at one time Nap threat off 
ventional war, daily and hourly the leon I's ambassador at Warsaw, wrote tot lorce 
Kremlin is attacking its enemies polit “Since the days of Peter the Great } CCé t} 
cally, psychologi illy, ind economically the poli VY ol R ! } i neve eased wars ire 1 " 
Thus a continuous war is maintained to be one of ce nquest; one might i) erriia Wa tiv ost 
on their enemies’ inner fronts in ordet that for a whole century her gover of wartare, and tt 
to rot them The hot war is the war ol ment has cons ted i one and the ye " ted 
muscle and blood; the cold war the war man, with one and _ the ime idea east 
of nerves and stomachs methodical aggrandizement I ruse 

And in 182g, after a jourt ( 

HE Red theory of war is also By Russia, the Marqu de ( 

zantine in that, when in 1471 Ivan — tine wrot he ta 
Ill, Grand Duke of Moscow, married “Thev (the Ru ms) wishe 
Sophia, niece ot Constantine X! the to rule the world by onquest 
last of the Byzantine emperor . he pro they meant to seize by armec ! 
claimed himself his heir, and as Con force the countries acce le te 
stantinople had: been the Second Rome, them, and thence to oppre the rest of complex, beca 
henceforward Moscow was to become the world by terror.” to be ditlerent 
the Third—the capital of the last of the Since then many others have said as tactica that ri 
universal empires. He set out to in much the ume thing. They includ is We is for tyy ot op 
itiate it by doubling the size of hi: Chateaubriand Donoso Cortés [de Were ar c t one | } 
Grand Duchy, and it has been calcu Tocqueville, Mi helet, Constantine ent conventional—that i i t 
lated that since then the Russian em Frantz, Burckhardt, Irving Babbitt milar types of Weapor! 
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World War II—the. political differen 
tiation would not arise, and in conse- 
quence there would be a clear-cut di 
vision between their weapons and 
those to be used in the event of an un 
limited war 

But this is not so, because in the 
American and = British armie soon 
probably in others-—tactical nuclear 
weapor ire already supplementing or 
replacing the older conventional weap 


ons, and their difference from strategi 


cal nuclear weapons is only one of 


deyree in fact, no line clearly divides 


the two 


Whether a similar development is in 


progress in the Red Army is not ex 
actly known. But tactically it stands 
ipart from all other armies because its 


manpower is so vast that, outside of 


cost which is a subordinate consider 


ation in Soviet planning—it is feasible 


for the Kremlin to organize two dis 


tinct forces for conventional war: one 


armed solely with conventional weap 


ons and the other solely with tactical 


nuciear we apons, 


Chis is an enormous political advan 


taye over the combined method, be 


cause ina crisis likely to lead to a con 


ventional war it will be within the 


wwer of the Kremlin to issue an ulti 


j 
matum that, should war break out, the 
Red Army will not resort to tactical 


nuclear weapons and that if its oppon 


ents do so it will be considered as a 


declaration of unlimited war. 


ely influences 


bp lace of world opinion, which so 
larg 


democratic 


ov 


ernments, will the Western powers ig 
nore this challenge? It would seem 
doubtful, and the result is then likely 
to lye ome tace-saving formula and 
winother bit of non-Communuist terri 
tory nibbled off to be digested in the 


! 
stomach of the COlOssuUus 


From this it may be accepted that it 


not only the size of Western armies 


which will deter the outbreak of war, 
but also their tactical composition, and 
is the democracies are unwilling to 
raise numerically adequate forces, it 1s 
uselk to sugyest that they should le 
prepar d to meet thre above possibilities 
by organizing two torces of variable 
potency. How, then, are they to face 
up to the Red threat and at the same 
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time be ready to meet a Soviet attack 
supported by tactical nuclear weapons? 

As they are unwilling to raise addi 
tional fighting manpower, they must 
seek the 


This is a technical problem which de 


solution in their weapons. 


mands that all nuclear projectiles be 
provided with two warheads, one con 
taining high explosives and the other 


Then, 


be involved ina conventional war, the y 


nuclear materials. should they 
can meet the Russian challenge and by 


employing at the outset nonnuclear 
projectiles avoid antagonizing world 
opinion. 


Not dual 


granted that it is practical and effec 


‘-—<, 


only will this potency 


( 


tive) foot the bill, but, 


as long as high-explo 





sive warheads are 
used, the greatest dan- 
ger in both degrees of 
will. 


nuclear wartare 


namely, the radioactive 


be avoided; 


poisoning of the battle area which, as 
it will include both belligerent and 
civilian populations, will be inimical 
to friend and foe and will bunker the 
advance of the attacker even more 
artillery fire 


World 


completely than massed 


did in the trench battles of 
War I. 
Three points arise out of this prob 


The 


potency 1s relied on, because the use of 


lem first is, that unless a dual 


tactical nuclear weapons at the outset 
of war is liable to unleash unlimited 
war, the fear of this will establish as 


pronounced a stalemate as strategical 


nuclear weapons have already done. 

Ihe second is that should conven 
tional war be fought solely with con 
ventional weapons, success 1s to be 
sought in mobility rather than destruc 


tibility. 


j bieree Y, should the above analy 
SIS he acce pted, it would appear 
thar, unless radioactive poroning can 


be eliminated, nuclear weapons of all 


categories are unsuitable for waying 


war, and as the democracies cannot 


hope to rival Soviet manpower they are 


left with political and psychological 


as the most profitable means of 


attaining thei political aim. 


Wal 


[his is a vast subject: it embraces al! 


national potentials, and together they 


constitute the inner front which in war 
sustains the outer, or fighting, front. 
Its soul is the morale ot the people - 
and trust in their rulers 


their faith 


These qualities endow a government 
with unhamyx red initiative to carry on 
a war in accordance with policy and 
to modify policy according to events. 
Should the people, under the stresses 


hostile, 


of war, the government 


grow 
may be forced to submit to popular 


risk a 


a decisive defeat in the field, 


clamor, or revolution, and, ex 
cept tor 
nothing can be more detrimental for 
the outer front. 

The 


the Marxist 


Communists have elaborated 


theory of revolution 
through class war into their theory of 
political warfare, by means of which 
their opponents are attacked by propa 
ganda and economic pressure, and 
strikes, rebellions, and guerrilla wars 
are fomented. It is a type of war pecu 
suited to autocratic 


unlike 


influenced by 


liarly governments 


because, democracies, they are 
little popular opinion 
which, should it grow hostile, is ruth 


lessly suppressed. 


Na TOUGH many of the means 
. employed by the Reds in this type 
of warfare are repellent to the democ 
racies, they should bear in mind that, 
warfare has 


as the advent of nuclear 


drastically curtailed the outbreak of 


conventional wars, unless the persistent 
subversive 


Communist operations are 


halted by counterattack not only will 


the world be kept in perpetual turmoil, 


but the nibbling process of 


unC he« ked. 


c xpansion 


will continue 


They should also bear in mind that 
in political warfare, because of the 
enormous hostile inner front behind 
the Iron Curtain, circumstances favor 


them. It is on this front that counter 


revolutionary movements should be in 


cubated with the aim of creating so in 


tolerable a situation for the Russians 


that they will abandon their subversive 


operations and come to_ reasonable 


terms with the democrac 1es, 

Ihe most certain deterrent of war is 
not the hydrogen bomb or the ballistic 
missile it is the elimination of the 
\s long as they remain, 


causes Of Wal 


disarmament is witchcraftt—an attempt 


to banish war by invocations. 
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Air Power Capabilities 


Our Air Force must be able not only to maintain an effective 
deterrent strength in being but must accelerate the phase-in of 


new weapons systems and also expedite research and deve lopme nt 


Gen. Thomas D. White 








N the technological race to attain One change | onsider pa 
and maintain the strength we need General White ts Chief of nteresting is the Air Force 
for secure and lasting peace, the Staff, United States Air Force ment to spend a greater prop 
Air Force is particularly aware of the Washington, D. C. This art money on ground-support eq 
cle was taken from a recent 
mayor part that science and industry 2. d oe ( : iS measured against the actua 
“UGa;ine ‘ given , mnerai 
plays. Air Force experience in World White before the St. Louis piloted and unpiloted, than ha 
War II, more than at any earlier time Post of the American Ord the custor i the pa 
showed us what science and_ private nance Association For examplk Approy ate 
industry ce uld do to make a powerlu th rd or the mney bens ix 
hghting force. Today, more than ever, IRBM and the ICBM progra 
the Air Force depends on the skill, Rapidly changing technology in re spent on the equiy 
talent, ingenuity, and cooperativeness cent years has complicated our prol handle, transport, test, cl 
of United States science and industry. lem by reducing the time interval be repair the m ‘ | ’ 
The continuation of our partnershiy tween development, first-line, obsoles ever-increasing proporti 
will be a most important factor in cence, and antiquity, On land and sea oney going into radar 
whieving the security we all seek there has been relatively little change itior ind contr te , 
The majority ol Nu Force activiti in the basi enicle but in the ai to the actual mterceptor wear 
and the majority of Air Force planning yreat technical advances have resulted oO ‘inta effect { 
are based primarily on three IM por nm weeping changes if} performance orcee in ( { ire 
tant factors. First, we must maintain ind capabilitie persing our strategic fe () 
effective deterrent force in being. Se A vood ¢ xample of the situation that to have not ‘ than one | 
ondly, we must accelerate the phase n hace u 1 that not one fighter — — t ' 
of new weapons systems to keep our urcralt We col idered hirst-ine ~~ tha 
° w 
forces modern. Thirdly, we must ¢ luri t Korean war will be ' ; ‘ t i 
pedite research and development ot in our combat units at the end , the bombs ‘ ‘ 
weapons to meet the distant threat of this calendar year. Another § = 2 ciated ta rs. Such a ‘ 
lustration is the fact that un. ™ * Ses ( A give bet 
ee services, of course, are faced der current plans a complete conver tection tt orces and 
. with this threefold problem, but in on ¢ Air Defense interceptor air with a proved 
the Air Force the problem is much more craft will have been accomplished With addit , ise 
critical. Our forces not only must be within a year period ralt to tl ur 
combat-ready but on constant alert; yet Needless to say, such rapid change We a 
we must remain flexible enough to in in inventory are expensive, trustrating t lor Icy | 
tegrate continuously new weapons a ind difficult to inage. | want t | e fa 
thev are proved. Furthermore, we must tre rowever, that rapid changes ar 
Keep one eye Cor ked te the il di tant olten nece irv if W ire to do our jot i 
future so that one day we don't wake We ist be ready tor today, tor t ca 
up to find our weapol ompletely an morrow ind tor the more distant ! 
tiquated bv new discover eure as we 
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In addition, we are building tanker 


Tanke rs 


will pe rmiut 


bases in the northern areas. 
operating trom these bases 
us to extend our range capabilities and 
in some cases cut down the number of 
refuelings required. 

We are also giving our tactical forces 
longer legs through the development 
of altr-to-air refueling techniques for 
our fighters. In addition, we have de 


veloped some very effective procedures 


low al 


war-alert measures, although they 


which can_ best be described as 


would be just as effective in case of all 
out war. We are prepared to torm 


which can be put to 


composite rorces 


vether to fit emergencies of any kind. 
These 


to be 


forces, hand-tailored for the job 


done, can be sent to any area of 


the world within a matter of hours 

In air defense, we are rapidly con- 
verting our manned interce ptors to the 
Series. 


supersonic Century Air-to-air 


missiles are now available for use by 


our manned interceptors against 
manned jet bombers. | am = speaking 
pecifically of the Falcon radar-con 
trolled and infrared missiles, the Genie 
or MB-1 nuclear weapon, and the Side 
winder, which was de veloped by the 
Navy and which the Air Force is now 


using 


- Pppeenaee 
A 


improved realistic training for all. 


issociated with all this Is 


forces are daily conduct- 


strike 


Defense Command is running practice 


Our strategu 


ing practice missions; our Air 


intercepts; and, our tactical air forces 


are conducting mobility and gunnery 
exercises 
Next we come to the question of 


what the Air Force is doing to keep its 


forces modern. First of all, we are con 
verting from B-36's to B-52’s as rapidly 
is B-52’s come off the production line. 
When the last B-36 phases out of the 
inventory, we will have an all-jet stra 
To accommodate the 


tegic strike force. 


jet striking force, we are also convert 
ing to a complete jet tanker force. 

The supersonic B-58 bomber is now 
beginning to come into the inventory. 
We are conducting tactical studies of 
the B-58, and it now appears that these 
aircraft will replace a portion of our 
B-47 force. 


We are also exploring various possi 





“At present, the United States 
a powerful force 
nou 

air. 


maintains 
which 
decisive 
United States air power exem 
plifies our country’s firm de 
termination to achieve peace 
through strength. This force 
stands ready as a deterrent— 
but not a threat.” 


operates in the 
medium of 





bilities in air-to-surface missiles for us 


by our strategic striking force. Such 
missiles are adaptable to a variety ot 
tactics. For example, they can be re 


le As d 


the bomber remains outside the heavily 


miles from the objective while 


used as 


I 


defended area. Or they can be 


a penetration aid for the purpose ¢ 
while the 


One 


disrupting enemy detenses 
bombers proceed to the targets, 
such missile, the Rascal, is in produc 
tion for use by B-47’s. It is rocket-pow 
ered, supersonic, and can carry a nu 
clear warhead. 

We expect to get more range in tu 
ture air-to-surlace missiles, When these 
are available, we anticipate our bomb 
ers will be able to launch such missiles 
against critical targets as far as a thou 


This 


would greatly complicate the enemy's 


sand miles distant capability 


and interception problems 
attacks 
many unpredicted directions. 

Tactical Air Command and Air 


he com 


detection 
since the could come trom 

Our 
Defense Command soon will 


The 


forces are almost completely converted 


tactical al 


pletely supersonic. 


to F-100’s, and the Air Defense Com 

> ej mand is rapidly con 
verting to F 1O1's, F 
“a 102’s, and F-104’s, 


As far as our warn 


ing system 1s con- 





cerned, the main por 


tion of our distant early warning line 
was completed last July. The Aleutian 
extensions to this system 


This 


semiautomatic 


and eastern 


are still in work. network in 


combination with our 
ground environment (SAGE) system 
will provide an excellent warning and 


control system for defense against jet 


aircralt, 

With the help of additional funds 
recently appropriated for this fiscal 
year we are speeding up the develop- 


ment of our ballistic missile detection 
system. This is a must in the ballistic 
missile age since it is the key to our 
offensive and defensive reaction capa 
bility. As a result of a break-through in 
radar techniques last summer, we are 
confident of success in this field. 
Another very important addition to 
the arsenal ol Air Force defense weap 


ons will soon be the long-range, sur 


tace-to-air Bomarc missile. Four Bo 
marc sites are now under construction, 
and eventually we will have Bomar 


sites throughout the United States. This 
missile, like the supersonic manned in 
connection 


terceptors, can be used in 


with the SAGE system. 


TOW let’s take a look into the re 


~ “search and development of weap 
ons we expect will help us to meet the 
more distant threat. The Air Force is 
developing and has in production the 
Thor intermediate-range ballistic mis 
sile. This missile and the Army-devel 
oped Jupiter will add to the punch of 
the Strategic Air Command. Initially, 
they and the oncoming intercontinental 
ballistic missiles will be used to aug 
ment the Strategic Air Command's 
manned bomber force. Later on, as we 
missiles, we antici 


learn more about 


pate that they will replace portions of 
the manned force. 

I want to point out, however, that 
as far into the future as I can see, I feel 
we will have integrated forces—that is, 
forces of both manned and unmanned 
systems. The reason for this is quite 
simple. Integrated forces will give us 
more flexibility. 

For example, there are some very 
interesting possibilities with long-range 
air-to-surface missiles launched from 
air and spacecraft. We can expect that 
more advanced bombers will have far 
greater endurance than today’s equip 
ment. This, in turn, will open the pos 
sibility for alert bombers, armed with 
long-range missiles, to maintain con 
stant combat patrol of the free-world 
skies. This combat patrol, augmented 
by IRBM’s and ICBM’s leunched from 
the ground, would provide a formid 
able force which could deliver a heavy 
punch from many different directions 
at once. 


Within the Strategic Air Command 
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we already have organized the 1st Mis 


sile Division to handle the training and 


expansion of the strategic ballistic mis 


sile force. We also have activated two 


strategy 


gic missile squadrons, one to op 
erate the Thor and the other to operat 


Both 


training status. A 


now I! 


the Jupiter. units are 


units are com 


ll these 
who have had ex 


Aur 


mand d by othicers 


n the Strategi 


tensive experience | 


Command. 


In a race to achieve higher spee 


greater altitudes, and longer range, de 
wrogressing on the B-7o, 


de 


velopment 1s { 


a chemically propelled bomber 


speeds ol » 000 miles 


signed tor 


hour, and on a_ nuclear-powered 


bomber which will have almost unlim 


ited endurance. Such aircraft and their 


use, In combination with the long 
range auir-to-surtace missiles, may not 
be as spectacular as some of the tore 


casts of armed satellites and space forts, 


but they are much closer to reality. 
In conjunction with the Navy and 
the National Advisory Commiuttee tor 


Aéronautics (NACA) we also are hard 


at work on the de velopment of the 
North American X-15. This aircraft 1s 
a follow on to the Bell X 2 that Aur 


Force ( aptain Kincheloe flew to 126, 
The X-15 1: 


pected to fly next year, and we expect 


000 teet two years ago. ex 


miles 


wt to attain speeds ot 2,600 an 
hour and altitudes of more than 100 
miles above the earth 

S part of the Air Force’s natural 

continuation into space, we alse 
have under development advanced 
military satellites in both the piloted 
and unpiloted ategories. Research and 


development also 


majority ‘ oday 
lal wea is ul 7e¢ a 


crus 


the skvway 
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means to perform certain mulitary tasks 


Originally, this third medium 


] ] 


bette f 


and 





was used to exploit reconnatssance, 
even as late as the beg nonin ol World 
War | the urcralt Was used primar ly 
for this purpose 

Then other leader rece mized it 
possibilities for attach hereafter, the 
ipabilities and potential inherent 
ur power caught the lagination of 
men such as Mitchell, Arnold, and 
Spaatz, and au powe! ime into it 
own, 

Likewise, Air Force progress toward 
space has been evo 
lutionary—the natural” 


— A 
development and ex - 4 
a le 
tension ol speed, alti oe = 
tude, and sustained —— 
, yee = . 
flight. We have striven pened 


to fly faster, to fly higher, 


and to remain airborne 


continually 
longer lo do 
things has increased 


these required 


thrust, improved structures, and more 


char icteristics. 


process, which has 


efhcient aérodynamk 


This evolutionary 


brought our equipment to its present 
high state of development, is not going 
to change in direction because there 
are additional challenges in space 


\cronautics and astronautics are closely 


allied. Space 1s but a continuation of 
the Air Force’s natural element 
At this point, I would like to stress 


that when | Spx ak of space 
text | am talking only about that area 
which I choose to call the earth's en 
velope the irca edhately ul 
rounding the eartl It this area 
which we know is with reach and 
which our first objective as the mai 
operational area tor manned spacecralt 
Today, the United States maintai 
i powertul torce wl h « ite the 
now decisive ed ted 
State ’ 1 r exe I ‘ 
try f leter t { hic 





| / depend , 
/ j f nf moenu nid 
; , lly 
‘ 
I na nNdust 
, } wili ¢ ; , 
, , | ? , the 
‘ d / 





stands ready as 





1 deterrent ) ot 
a threat. 

Che au pow \\ } upon 
day rapidly cor to tl 
pruace y™ wel VC Will ced wo a 
CAact it orr The road il 1d 
lithicult ma \ nave uct te 
Speaking for tl Air Fr “ 
orward to tomorrow with conhid 
We recoyunize ol irs tt 
| ited State iV iot be don t 
every spect OL te hie movy I} em 
we Americans must be wiser that 
strony oppon nt in what we nM 
do with our resources. Strate ta 
cal, technica ind econo act 
must he all on dered 

\ tew uuccesses IN space { ist 
opponent will not deny us the deci 
tir-space force 4 need Llowe 
should another nation lead us in ia 
reas ind lead uthciently it 
eventually disec ver new scicnice i 
nvent new weapons system wl 
will give m decisive advantag« I} 

why thi Nation's work in the fi 
of scrence ind techne logy must < 
tinue on a very high priority, ba 
upon careful and wise plannu 
“Perea lied to the tect 

. planning necessary for the effecti 
le clopment ind ethcent utilization 
modern weapons 1s the President 
lor reorganizatior ( the Depa ( 
al Detense | have tudied the Lr 
d nt plan ma i | ndersta : 7 
proposa I cs er their ny 
thon wi be « cat enehnet te 
ritv of our counts Ihe Air I 
vholehearted -— , 

Pr 

\ oc 

itive i ! I i 
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Military Professionals 


Career military men who have the training, knowledge, and expervence 


to carry out their jobs with efficiency and dispatch should be given 


authority to perform tasks commensurate with their responsibility 


‘ 


N the fury of recent months’ public 


debate over how to make the full 


est and satest use of $40 billion a 


ind how to employ best the ef 


year 


1 


forts of all the men in and about the 


ountry immense defense establish 


ment, one has heard hardly a mention 


of the one item that is the greatest in 
ilue, the most difficult of replacement, 
mad is the debate demonstrates—yust 
about the 


That ts 
] 


ny one ol several 


least in public appreciation. 
the military professional,. in 
work. 


the 


categories ol 
Ile may be the planner ot strateyy, 
lovistician, the tactician, the field com 
technician, the expert in 


training or in military 


mander the 
administration, 
In any case he is the professional, who 


ony ayo made his choice of careers 
has a knowledge of 


skill in 


objectives 


ind kept to it. He 


tundamentals and a perform 


ince of detense which no 


Non pre fessional, however brilliant in 


nother sphere, ever acquires 
to mind 


N all activities that 


the professional is universally recog 


come 


nized as a master. Nobody with sense, 


mn ecnyaging a doctor or a lawyer or 


even a ballplayver, considers any candi 


date qualification more important 

, 
than proved competence at the job in 
rosy | 


Yet in 


rani iwions 


a succession of peacetime or 
ind reorganizations of the 
Detense Department the great empha 
sis has been on how to keep the really 


important decisions away from the ex 
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Mark S. Watson 





Vr. Watson, well-known mili 
tary analyst and member of 
the staff of the Baltimore Sun, 
is @ frequent contributor to 
(ORDNANCI He is 
the 1945 Pulitzer Prize for in 


holder of 


ternational correspondence 





perienced protessional and give them 
to a newcomer: who, it 1S hoped, will 
learn in a couple of rather expensive 
years, or pick up by some form of os 
and 


mosis, all the knowledge experi 


ence he needs to run an enormously 
complex and expensive operation, 

Has this hopeful idea worked out? 
Not convincingly, one would say, when 
he notes that each reorganizZauion has 


been followed shortly by another. 

Chat is the peacetime record. It is 
to observe that in wartime 
things are different. An older 


recalls that in World War 


Secretary of 


interesting 
genera 
tion I, un 
wise direction of 
Baker, an 
Was given to a 


March. It 


administration, 


der the 
War Newton 1). 
re spons ibility 


Gen. 


immense 
profes 


sional Peyton ( was 


the latter's genius tor 


with his choice of first-rate 


coupled 


military subordinates, that brought or 


der from what had been something 
close to chaos in the War Department 
of that day. One of Secretary Baker’s 
outstanding qualities was his prompt 


and tull use of his 


sional skill. 
\ later 


subordinates vreat 


prot 


generation had a chance to 


see what could be done by two other 
great military chiefs in World War II, 
Gen. George C. Marshall in the Army 
and Adm. Ernest J. King in the Navy, 
and by such professional administrators 
as Lieut. Gen. Brehon B. Somervell in 
the vast Army Service Forces and 
Adm. Ben 
the Navy 


and director of 


Moreell, wartime Chief of 
Yards and Docks 


the Seabees. Industry, 


Bureau of 


both in war and in peace, has had a 
chance to appraise the ope rating and 
military 


administrative powers of the 


professionals. A magazine recently 


listed with an air of surprise some 
two score general and flag-rank officers 
who on retirement from active duty in 
Navy, and Air 
been snapped up by industrial corpor 
ill around knowledge 
skill and placed in 
very high positions. The number of re 


rank 


industrial 


the Army, Force had 


ations for their 
and administrative 
who have 


tired officers ol 


Icsser 


into important 


moved posts 


is enormous 
FHXO onlookers on Mars it ynust seem 

odd that in the very pariod when 
industry is welcoming to its 4dmipristra 
tive posts these military profess nals, 
the Executive Branch and the Congress 


ind much of the public are in a tizzy 


because the Detense Department 
(which iS retiring these Same protes 
sionals ) 1S clumsily idministered by a 
ponderous hanism manned by 
hopeful but largely bewilder 


ian officials. 
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It 
I 


tary 


industry finds experienced mili 


administrators worthy of salaries 


considerably greater than they ever got 
in their long military service, is it pos 
sible that De — could make fuller 
use of their younger protessional coun 
varts Who are still in the 


ter} services 


(very stull, In most instances) but very 
tar down the totem pole of an admin 
istrative machine in which civilians 
uniformly occupy the higher posts? 


ment, 


overstat 
Max 


well D. Taylor’s halft-amused comment 


“uniformly” seems an 


it is useful to recall Gen. 


that although he is the ranking mili 
tary ofhcer of the Army there are 
iwenty civilians standing between him 


and the Secretary of Detense 


area Ot marvel 


( R that, in another 


ously complicated administrative 


Navy's Chief 


(the 


design, the of the Bureau 


ot Aé€ronaut prime authority on 


design and procurement of naval au 


re cw his 
planning. 
ot an ri 


chi a he is 


twenty 


Q)y words 


he 


tated and frustrated 


that, in t 
service 
subject to blockades placed by 
nine civilian assistants and deputies be 


he « 


VW he nh 


tore an to the Secretary, and 


get 


that he wants to do s¢ mething 


“there twenty who 


No 


in a hurry are nine 


say but only who can 


Yes.” 


There 


one 


is no misunderstanding iwwoany 


it the ssity ol lan au 


Ihe 


hirm 


nece Civil 


that of the military. 


above 


1s history and tradition are 


that point, and not only 


ut the publi expres 


n harmony. No mili 


desired or ad 


| 


mentioned, nobody 


= t 
excelled March 

all their differences) that Se 

the boss Marshal 


ubordination to 


Nobody 


in his recognition 


retary 


no}: in 


secre 
| 


on today in the 


tablishment would upport 


the mulitary 


other 


iny 


military reco 


i ni her iuthority, the 


should recognize that 
Loo, has its re sponsibilitic s, that the pro 


he 


cannot do his { 


fessional knows what is about, and 


that he does not and est 


it he 1s too heavily harnessed 

There 1S i very rea que tion ol 
whether, in its zeal tor making the 
civilian authority visibly supreme, the 
Nation has been piling on too many 
layers of civilian authority represented 


by officials with dubious competenc 
tor the job and at the same time push 
ing down and down in authority the 


military personnel with their very high 


competence or performance 
Did Generals Hull, Hickey, McNar 
nev, Groves, Mc Aulitie, and ( i\ ind 


Admirals Land, Ramsey, Moree ind 
the others acquire their proficiency only 
when they went into lustry? Is thei 
performance capacity not typical 
rather, of that whicl resent col 
tinuously in tl tita crvice 
mony a large percentaye ‘ the 
trained prole wna 
And why hould i ot « Wh | 
industry doe more tha i mulitary 
Reliable, versatile, and tough the 


px rrormance, 


ervice to develot 
il iround k ne Wi 
ind ws capabuilit 
ents Whi h 1th 
LESCUP LEN ind ! 
heel Which one 
ta oh h i 
ell horihice a ( 
ter, \ hicl halust 
education ot i | 
n the method i 
t best men or 
ramit without 
their broad devel 
| I’ should be be 

Point pioneers 
tional nstit ‘ 
ion undsthat 
een prop i 
mced stuchte 
miecriny r 

hole has 4 , 
teachin ethod 
wad ire ta 
Nation 


Army's 


new 


Sergeant 


1 its eXect 
cdye ol its | 
« ind {is I 
miUSUry does 
Ool 1S promisi 

lx more t 
lard of inteyri 

itv? For that 
\ tart iriier 1 
‘ wcll cad 

t 

i ol clk 

urther M 
evel ‘ i 
opment 
ne im mind that 
I the Nati 

cl nee 
Annape ‘ 
' 
‘ lor t ‘ 
evera I ! 
I | Tite: 
/ In ’ 

like tt 

il 1 « ost 
i 
missile svstem 


requires the trained handling of professional soldiers to do its job well 
































memory f luct itial differences and 


ite office. Charles E. W 


1 1 
| 


stemmed harpely 
The 


an | different 


between public 
| 


? ] 
some years ago son s early 


suthoritie from that 
very motives 1n 


Notably, 


ommer 


Baxter familiarity 


peration 


» make money; that is 


in poverni ent and, in 


1 of saving 


le id toward 


the laudable ide 
been known to 


lation otuuon 11S ; much more important in 


ition tone emergency 1s time than dollars. 


The paintul fact is that the typical 
Assi 
] 


gon without knowledge ol his prospec 


mqui 


tart for | tant Secretary enters the Penta 


1 Vou 


Nation's 


hard to ol 


ookec cr the 


its machinery or of the 


matter of rel 


won would he 


corpo 


t 


hoo ing its exect delicate itions with 


had 


industry and, 


find wh 


one 


men who Congress and the public and the all 


important techniques of that relation 
hip 
This is 


distinguished industrialists who at very 


with rare ex eption in. the company 


The reason is so clear that it i handicap, even to 


pted 


quite 


without irgument. 


ach man entering a new ofhce al considerable sacrihice have yiven up 


with a complete knowledge of — high posts in industry with an earnest 


Tul service 


hope of performing a_ usel 
Too 


reasons which made cover that where isa good opm rator can 


the work ) 10, Of the mecha 


nism with v is to do it, and for their country late they dis 


im yenera 


hanism better than sor move with ease ind conhdence Irom 


[he 
] 


trained for hi 


that rn 


other industrial executive 1S the passenger-car plant to the truck 


new 1ob in a field ol plant ot a motors industry, he cannot 


work where he has spent his previous so easily move into the vaster estab 


adult years and expects to spend his — lishment of the Defense Department 


remaining years of active work. and learn its ways or 1ts needs or the 


yustihcation tor its Ways, which hap 
different world 


I" is For keyed to a 


the most part the civilians who ar 


diflerent in Government. pen to be 


ol oper itions, 


ippointed to the Defense establishment \ good many of them accordingly 
| y ft 


i secretarial or assistant-secretarial have left the Pentagon after a few 


el have almost no acquaintance with months struggle in indignation or in 
mechanism or the « cle ll unable to adjust 


rk or the pair, sti 


The I acrosse, an all weather surface-to surtace field-artillery missile 


/ 


The record 


lightening since 


astonishing and en 


unification in 1947 


there have been six Secretaries an 


seven Deputy Secretaries of Detense 


there have been five 


Army, Navy, five ¢ 


Force. one should list the 


Secretaries of the 
ot the 
accom 
secre 
Assist 


credited, and 


panying turnover in Assistant 


| 


taries and Deputies and Special 
ants, it would hardly be 


there might even be one or two more 


resignations between the writing ot 


this sentence and the reading of it. In 


fact, one more Assistant has bitten the 


dust since the writing of the opening 


paragraph! 


last count a total of 


i ben RE were at 


twenty-seven officials in the 


1 
sucn 


1 


over-all Defense Department itself, not 


counting the “staff directors,” “assist 


; 


ants to deputies,’ “administrative of 
ficers,”” ‘ s,” and “assistant dire« 
tors.” 

In the service departments the cur 


Army, Na yY, an 


shows, in consolidated array, 


rent chart for the 
Air Force 


2 Secretaries, 2 Under Secretaries, 11 


Assistant Secretaries, 12 deputy assist 


ants, 15 executives, and 15 assistant ex 


ecutives. “a lot of authorities 


even for so large an establishment. 


And the job ol educating all of then 


in work which, as remarked, 


tirely strange to almost all of them i 
form, and even its pur 


task, 


bright the pul il and however eage 


its range, 1ts 


Ose S ] h] } ever 
pose, i a onsiderable noweve 


idapt himself niddle 


and often puz 

ibis 
l . 

processes 


Departme 


Pian, 











In his lable desire t 
takes the me of tl career 
men ought rathe 
own. tasks 
nsists on I inderstan 
be tore 
i reco! 
slows i m degree wl 
not be | le in his own 
ry bluntly, 
been temporary mm rtfolio he 
have impeded I I than they 
ilthough that rtainly was not their 
intention. The roubl has been with 
their compete! 
with which ¢ were unfamiliar, 
which the V h id been encourage d t 
1e Ve they as n lid pert 


than 


icvVo 


! isk, 


ompetence 
the prote 


t 
] 


derstan 


with the 


conteren 


| is been 
ike the policy deci 1O 
cretary, acting for the 
dent as mmander in Chiet 
irmed s. But more and more 
there is ¢ | ip of evidence that 
when it ce to performance Secre 


tary McElroy leans toward the full 
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Armament for Sea Power 


A.O.A, goes to sea with the Navy for Fortieth Annual Meeting 


Fortieth Annual Meeting of the American Ord 


ry 
nance Ass 


ner of the [ 


ociation brought members from every cor 
to Jacksonville, Fla., on May 
. S. Navy. 


nited States 
Sth and goth. Our cordial host this year was the | 


and the a dinner meeting and a day 
it sea in N i\ 

On the « 
the V.OLA 
After 
meeting was called to order promptly at 


B. W president ol the 
of the Jacksonville Air Station, Capt. Francis A 


planned events were 


yY cruiser’ 
May 


he adquart rs hotel, the 


th, members assembled early at 
Washington. 


dinne I 


ening ol 
Cx orye 


i period ol preeting among old friends, the 


p.m. by Gen 


Chidlaw Association 


Ihe chaplain 
Burke, gave 
the invocation 


Gseneral Chidlaw welcomed the members and reviewed 


briefly the aim Association. On behalt 
of the mayor, W.S 
\rea 


city and extolled the 


and purposes of the 


Johnson, executive vice-pre sident of the 


le omed the 


opportunitic s for work 


Jacksonvalle Chamber ot Commerce. we 
yathering to hi 
and recreation there 


Adm VM (; 


outlined the 


| leet Aur Jac k 


‘ir activity in the 


Rear Switzer, Commander 


sonville, extent of the naval 


area and described the vast complex of shops, training 


centers, and auxiliary bases that make up his command. He 


ilso wa cloque nt in the matter of close cooperation between 


the citizens and his command. The principal air activities 


supported are those carrier air groups not embarked at sea, 
intisubmarine patrol and scouting units, and the fleet early 
warning unit which also supplies the “hurricane chasers.’ 


Vice Adm. B. | 


of honor and host for the following day, expressed his pleas 


\ustin, Commander, Second Fleet, guest 


ure in meeting with the American Ordnance Association 


He noted that the members woul 1 see mostly the glamorous 


side of the Navy, reminding them that little noticed, 24 


hour air, surface, and underwater antisubmarine patrols are 


Aboard ship were (1. to r.): J. C 


L.. Meyers, R. J. Thompson, G. L. Lee, and CGM DeHart 


McWilliam, G. W. Pope, 


carried out and that all ships and air squadrons conduct a 
contunuous training program, 
Admiral 


Commander, Carrier 


Grithn, 


Adm D. ( 


Four, and ofhcetr 


Austin then turned to Rear 
Division in tactical 
command of the next day’s exercises, to outline the program 
Admiral Griffin named the ships and briefly described the 


| 1 
miussilies to be 


fired and the aircraft that would be opera 
tional during the next day’s demonstration. 

These talks 
grammed presentation by Capt. D. M. 
had 


Analysis, under the Chief of Naval Operations, Washington, 


1). ¢ 


informal were toliowed by a skilltull 


Laizure. The cap 
tain, who come down trom the Office of Progress 
showed with slides the vital réle of sea power in the 
defense of the free world. His charts and diagrams neatly 
illustrated the strategic importance of our fleets in the At 


Pacific. He which the 


Navy, assisted by our allies, keeps open our sea communica 


lantic and enumerated the ways in 


} 


tions and can support a limited war or an all-out war. His 


talk was most appropriate mm piving all hands a previc Ww ol 


the Importance of the demonstrations they would witness 


during the day at sea. 
( THER guests at the head table were: ¢ apt. C. B. Brooks 
U.S.N., Chief of Staff, Second Fleet; Louis Polk, vice 
vice president, ALOLA 
vice-president, A.O.A.; Vice Adm 
A.0.A.; Adm. J. ¢ 
District; Herbert A 
L.OLA 
Helge 


Lane, 


president, A.O.A.; Robert L. Biggers, 
Harvey ¢ Knowles, 
Hussey, Jr., Rear 


Col. 


George I director, 
Daniel, commandant, 6th Nava 
Gidney, director, A.O.A.; S. E. Skinner, director, 
Col. Paul D. Troxler, district engineer, Jacksonville 
Holst. regional ..0.A.° f. 
National Bank, Jacksonville; Col 
A.0.A.; May 


George W. Gibbs, Sr., 


Taliaterro 
John S Pteil, di 


Maxwell, director, 


vice-pre sident, 
Atlantic 


rector, Gen. Russell L 


A .O.A.: Gibbs Corporation, Jackson 


4.0.A. President, Gen. B. W. Chidlaw, right, with Brig. Gen 
B. O. Lewis, left, Vice-Presidents H. C. Knowles and Louis Polk. 








\. Bryan, U.S.N., commanding ofhcer, U.S.S. 
NortHampton; Capt. A. J. Hill, U.S.N., commanding ofh 
cer, U.S.S. Newport News; Maj. Gen. James D. McIntyre, 
treasurer, A.O.A.; Col. William G. Lockwood, Gibbs Cor 
poration, Jacksonville; Capt. R. L. Kibbe, commanding ot 
ficer, U.S.S Henry T \.0.A.; 
Col. Herbert R. White, regional vice-president, A.O.A.; Maj. 
George Fielding Eliot, military analyst, New York City 
Frank W. Norris, Barnett National Bank, Jacksonville; Col 
Leo A. Codd, executive vice-president, A.O.A. 


ville; Capt. L. 


FORRESTAL; Luria, director, 


On Friday, May gth, buses started lining up in front of 
the George Washington Hotel at 6:30 a.m. Members divided 
alphabetically, filed in, and, under the guidance of naval 
escort officers, set off for the carrier basin at Mayport. Here 
half the crowd of almost 600 embarked in Admiral Austin’s 
flagship, the U.S.S. Norruampton, a task-force command 
cruiser; half NEWPORT 


News commanded by Captain Hill 


the other went aboard the cruiser 


RIOR under way, the members aboard the 


NorTHAMPTON were greeted on the quarterdeck in a brief 


to getuing 
speech by the commanding officer, Captain Bryan. On the 
Newport News, Vice Adm. James S. Russell, Deputy Com 


lcome 


Fleet, came aboard to we 
the assembled members on behalf of Adm. Jerauld Wright, 
in Chief, Atlantic Fleet. Admiral 


embark in the U.SS. |] 


mander in Chiet, Atlantix 


Russe I] then 


Admu il 


Commander 


departed t ORRESTAL, 


Grifhin’s flagship. 

In each ship, members were given a folio of photog 
and desc riptive mate rial on the ships and the exercises 
were divided into groups of ten and assigned to 


and cabins where they could leave excess gear 


escorts conducted them on complete tours of the 
ine rooms, boiler rooms, living sp 
inch 


loading ‘ 


in and out of eng 


turrets and pausing by the 3- and mount 


perations 


th the 


demonstrations of 
both 


making high speed to | n up with the 


gunners’ mates gave 


During this period, cruisers, In company W 
Forri rAL, were 
rest of the task force, about fifty miles 


Whil 


ships formed up with the missile 


all hands enjoved a hearty Navy dinner, the three 
cruiser CANBERRA, the m 
sile-launching submarine BarBero, and the destroyers GyaTt 
Putnam, and HENLy 
Well before the 
A.OLA 
al 


fire of commentary over the ships’ loud 


first event, the decks of both cruisers were 


crowded with observers who were kept informed 


with a running 


Vice Adm. B. L. Austin, left, aboard the flagship NoxktHamrron 
chats with J. C. Brenner, vice-president of Sperry Gyroscope Co 





speakers. From its station just ahead of the tormation the 


Barsero launched a Regulus I missile, painted bright red 


Shortly hghters took 


the launching, two speedy jet 
back 
Regulus to the Mayport airfield, where it was sucee 
landed 

Then commenced a turious whirl of au 


deckload of yet 


FORRESTAL the 


alter 


control and swept over the task torce, guiding the 


ind later reloaded aboard the submarine. 


and 


succession, the prope 


were launched from the 


pult, the prop planes flying off undes 


fiew by 


I he n 


in the au 
A3D 


Fiik’s roared by yust over the mastheads at su] 


One airplane of each typ 
tion, led by the large, twin-jet 
that produced a resounding sonic boom, Group 
the AzD’s, AgD’s, AD’s, Fir F's, and F3H’s bombed 
and rocketed a large taryet sled towed astern ¢ 
Each pilot showed great gunnery skill and th 
rounded by plumes of spray from the strikes 
Suddenly, from the west, a bright rocket 
streaked 


AeD carrying 


i drone aircraft, into sight, follow 


tance astern by an i Sidewinder 


was launched and sped directly to the 


down in a streaking blaze. On the 


shot, four aircralt in qui k sucee 


ing and overthe-shoulder bombing 


] 


i plane attacking with an atomic w 


from 


the target 


ration, 4 


|* the final demon 


lerniers on its after launcher 


the ky on its first attack ippore 


monstrations, and the ta 


north the 
disembark i 
Ny W Pr 
se 


cial demonstratior 


sp 
ANBERRA passed 0 


per onnel transter 


manlike manner 
Newrporr New 
NORTHAMPTON to ¢ 


who now 


whuile the 


then stood 


claimcad 


the membe 


Hart, W. HE. Dyer 
N. Marsh 


were F. D 
Mechling, and Col. H 


Aboard Nox ritaAMri1on 
G. B. Bourne, Maj 


(,en 





New Marine Corps doctrine stresses rapid concentration and dispersal 


VF REVMIE Marine 


tasks, but 


Corps has many 


its primary concern 


Fleet Marine 


the landing-lorce el 


lo provide the 
Por ( which ire 
ment in the 
fleet Lhese 
nust have complete military ver 


| he Ti 


the vamut trom tull scale 


balanced power of our 


forces must be ready, and 


the \ 


tility possible missions run 


combat, with 


or without the use of atom weapons 


to the mere somewhere 


display ot torce 
ibroad 


The Mar ie 


tactics, 


Corps must also ensure 


that ut techniques and equip 


ment keep abreast of the times and an 
ticipate future developments. We must 
he ready to exploit the speed and other 


Navy 


modern landing forces 


characteristics of the new and 


must provide 
fully suited to their probable missions 
under the conditions most likely to ob 


tain in the future. 


These problems have been under 


50 


Gen. Randolph McC. Pate 





indant 
Viarine 
 C. 


Comn 


States 


General Pate 
of the United 


Corps, H ashington 





onstant examination since World Wat 


I]. Our answers to them are et forth 


in the present doctrine of imphibious 


Although it 


ft ertica issault 


operations. ippears to be 


radi il, the doctrine « 


irom 
precepts. Its tundament 


that of dispersal cout 


represents no departure sound 
mulitary 
ture 1s 
the ability to concentrate rapidly 
fight. 

In its current development, the dox 
trine employs integrated Marine land 
ing torces ol ground and supporting 


trained, 


air components, organized, 
and equipped to exploit the speed and 
flexibility of the helicopte r. Operating 
either with or without atom support, 


these forces can project seapower over 


the coastl inywhere in the world 


{ 


without the necessity of direct and 


costly surface assault. The central tea 


tures of the doctrine are these 


i. Helicopter transportability of all 


issault elements of the landing torce 
Embarkation of the landing rorce 
in fast amphibious ships designed for 


rapid unload 


2. The isolation of 


through th udden and 


ing by he licopte r. 


object ¢ area 


concentrated 


destructior nemy air and ground 
forces ip Tt opposing the land 
ng attack, 


}. The us ol 


ship to-shore movement 


helicopter assault 
forces for the 
and seizure of dispersed objectives. 
. The general 

| 


in subsequent tactical operations ashore. 


use of the helicopte r 


6. The exploitation of all-weather 


air support tor continued isolation of 


the objective area, reconnaissance, and 


hire support, 


ORDNANCE 





7. The ex] loitation of the range and 


speed of transport aircraft, both land 
the 
the 


rents 


to 


and seaplane 


types, augment 


presently restricted capability of 


helicopter in providing reenforcen 


logisti Ipp for the landi 


and 
force. 
We believe 


ulrements ol 


this doctrine meets the 


h ucle ir ind 


req bot non 


nuclear wartare the former 


greater disper 1on Of torces is nece 


and the range and eflectivene 


counter air operauions must be 


tended because of the magnitud 


the threat posed by each enemy 


truder. Our own use of atomic w 


ons makes these measures feasible 


In 


persion is required, and our counter ait 


nonnuclear operations less dis 


operations need not extend so far nor 


seek high a 
1 


I lere, conventional 


] ] 
as level of ettectiveness 


weapons Wil pro 


j 


sufficient when used 


high 


doctrine. 


vide hirepower 


with the maneuverability inher 


ent in the 


mor 


perhaps be 


ay 


ius 


xtrine will 
yply 


: oe di 


readily visualized it we itto a 


hypotheti il 


situation. Bex 


in 
op 


weapons, 


we <¢ 


not foretell whether or not future 


1] 


erations Wu ve nuclear 


shall 


] ' 
aiong. 


Invol 


we consider both possibilities as 


we go 

The operation will begin by the ce 
I 5 

attacks during 


task The 


made the 


livering of preparatory 


the approach of the rorce 


first strikes will be when 


force sull 


1S 


5! hours’ stear 


An HR2S helicopter lifts a 105-mm 


jective. Heavy attack airplanes of the 


task force ~rdination with theater 


iir torces, Will Gestroy 


and Stratey 


neutralize rostil ir installations 


out trot the obi« 


\\ HILL! 
hi 
the maximum rang 


ht 


gh spe 
aircratt, the li 
ing out 500 1 

ks in the 


Wohl 


1 opiye 


will he yin neutr il 


objective area. These attacks wi 


the enemy to reorient his air eflort and 


efle ind s Orting 


Na 


base it beyond its most live range 


1p} 


or risk preceni il 


destruction of air ré Initially 

entorcements 
The sudden 

etl 


units 1s 


creation operat 


ng area enemy 


alr in the movement 


scheme of mit, a 


uation, the within 


as pos ible mm ranye 


Navy 
purging 


lye 


the 


must 


ind 
pons, 
ot a 
W here 


I, the 


are not NG tl 


URI 
ic 


th 


irniny 


' 
user much less copter 


stringent with our con 


ventional D | ) ; later, 


ther ( ninate the M 


enemy rtorman tact 
urcralt eflective 


threat 


howitzer (Marine Corps photo 





Should the enemy ground forces suc 
eed in penetrating the patrolled zone 
shall his attack ol 


in lorce we rob 


clements 


depth by striking his rear 
with nuclear weapons or with long 
range conventional fires, using short 


range conventional fires and the high 


verability of the helicopter to 


rhiatie 
engage and destroy the remaining for 


ward elements, Our organic air compo 


1! 


nent will meet and deteat enemy au 


borne or helicopter-borne counterat 
tack 

The division area in an operation of 
this kind will be very large. In a situ 
ation where the use of nuclear weapons 
makes yreat dispersion necessary and 
divisions may extend over dis 


Where 


weapons are ein 


pos ible, 


tances as great as hity miles 


| 
only conventional 


ployed, there will be less dispersion, in 


keeping with the modest dimensions 


of conventional fire power 


B' I’ even here, the mobility and flex 
il 


nlity of the helicopter, coupled 
with the versatility and reliability of our 


air support, will enable us to control 


areas ol unprece ke nted size through our 


ibility to maintain effective surveil 


lance, to shift troops rapidly, to con 


centrate force when necessary, to at 


tack trom any direction, to apply fire 


power rapidly and with precision un 


der all conditions of weather and visi 


bility, and to furnish ample and timely 


logistical support 

Basically, this new amphibious dow 
trine is one of advanced mobility. It 
is characterized by an increased depen 
dence on air units to transport troops, 
around 


Indeed 


iviation not 


ide supplies, and furnish 


the 1K k, 


it may be said that Marine 


prov 
all weather support 
only contributes to the plan as a vital 
supporting arm but also provides the 
heli 


do trine 


basic mobility ingrecdient—the 


copter without which the 
could not exist 

he logistical system to support the 
widely dispersed units which our dox 
trine requires will rely increasingly on 
lox i 


transportation by helicopter 


lo make this possible trom a supply 


standpoint, combat units will land 
with only enough supplies to meet 
their immediate needs, and their sub 
sequent requirements will be met by 


5? 


the automat delivery, at trequent in 


tervals, of small increments of steadily 
consumed supplies, with special deliv 
ery of other items as the need arises. 

assault 


Initially, supplies for the 


force will come by helicopter from 
transports and cargo ships serving as 
primary supply sources, and by trans 
port aircraft in both land and sea con 


As the 


presses, small, widely dispersed dumps, 


figurations, operation pro 


each containing com 
plete supply assortments, 
will be established 
ashore to replace or sup 
ple ment the ships as pri 
mary sources, 

To supply the large 
quantities of aviation fuel required, the 
Marine Corps has developed a bulk fuel 
dispensing system. In this system, fuel is 
obtained from fleet tankers via marine 
lines installed to the beach. These lines 


series Of 106,000 


are connected to a 
gallon collapsible rubber storage tanks. 


lo a great extent, logistical services 


will be furnished from outside the ob 
jective area, Material maintenance will 
be accomplished chiefly by replace 


ment of items ol equipment or, when 
this is impractical, by replacement ol 


mayor components, 


SIC k, 


personne | re 


On the same principle, 


wounded, and injured 


quiring hospitalization or more than 


] 


rudimentary medical treatment will be 


evacuated by air from the forward area 
direct to hospital facilities aboard ship, 
by-passing intermediate aid stations. In 
to enhance the mobility of the 
] 


force, logistt services 


order 
landing that 


must unavoidably be performed within 


the landing area by combat units or 
their attachments will be reduced to 


the absolute minimum. 


Reliance upon vertically rising air 


cratt as our primary 
] 
source of mobility and 


means of logistic 
—a 


eg Port has required the 





sup 


4 development of lighter 
———— ™ equipme nt so as to be 
within the lift capabilities of the heli 
We have 


in this area, but 


copter made considerable 


proyress there is still 


much room for improvement. 
In order to exploit the advantages of 


our new doctrine to the fullest extent, 





the Marine Corps has developed new 
tables of organization for all its com 
bat units, and reorganization of all 
units will be completed by September 


30, 1955 


The central feature of the reorgani 


zation is the creation of a new, stream 
lined Marine division having increased 
shock and firepower. The new division 
is completely air-transportable, Its as 
sault elements are completely helicop- 
ter-transportable. It has greater fire 
power per man, yet it has roughly 10 
per cent fewer personnel than the old 
division. It is lighter by virtue of the 
replacement or removal of the heavy 
support elements from the division. 
Among the more important changes 


Marine 


increased 


in the structure of aircraft 


wings ratio ot 


attack 


tion of a 


are (I) an 


to fighter aircraft; (2) forma 


helicopter reconnaissance 
squadron as the air counterpart of the 
division’s reconnaissance battalion; (3) 
addition of a third air-support radar 
team, enhancing the all-weather close 
air support capability; and (4) central 


ization of supply, maintenance, and 


] 


service functions at the wing level. 


The streamlined Fleet Marine Force 
structure is specially tailored for forma 


task 


may be precisely graduated in size and 


tion of temporary groups which 


weapons to meet specifi tactical re 


quirements 
Sheer feature, combined with the ca 

pability to fight on either nuclear or 
nonnuclear battlefields, ensures Marine 
Corps readiness to respond instantly, 
with appropriate force and weapons, to 
national all-out nu 


any requirement 


clear war limited War, OF small emer 


gencies requiring an immediate show 
of torce. 

Employing our new doctrine, Fleet 
Marine Forces can project sea power 


over the coastline anywhere in the 


world without the necessity of direct 
and costly surface assault. 
The greatly increased tactical mobil 


ity of the landing force, coupled with 


the inherent mobility of the fleet, is 


added insurance that the United States 
can continue to provide the naval lead 
ership which guarantees use of the 


ocean’s highwavs to the nations of the 


: 
free world. 
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‘Teamwor k for . ) ace OWer 
4 . 
Maj. Gen. J. B. Medaris 
{ ii? ‘) i | f ’ j } 
HE most experienced ie Lo the ‘ ( Toler ! 
elor ent team in the tree work spec ! upper ta “ cad 

° cored another histor hirst propellant t rived rot 

with the launch ot Explorer | Serveant . , * for which ti 
More achievement Will C redited Jet Prop } iwtorv had , 

. to this unique miulitary-civilian orgal ent resp I he inst’ | 
1iZation, supported ind directed by the ( wry rt pavioad i 
Army, as rocketry proyre es, Dut it i inched Sey ( yet ' 
doubtt i il the }OV ind rehet exper ! \¢ " } ti ‘ tt 
enced in Amer ion the night of Jan term. It ta ord rh 
ry 31, 1955, wv ever be equaled i tia yuncl | , . 
singi¢ technolos i leat ‘ Os ‘ i | f thre i 

Only those directly invol ed in this mute } te irc } 
undertaking, which is part of the ist ¢ \lrica 
| nited States ontributiol to the ly 
ternational Geophysical Year ! | PITER ¢ the 
possibly apy ite how h eflort . vhicl | Mi 
what iriet ‘ ingenult ad \ \ ‘ ‘ 
pa taking nad een isha | I | 
to transtorm tl Army s first earth sat 
ellite i I ittemptintoa ish hit aL l 
i REAM I} 
ss y! I the st t be told justice hea 
to those who inned and exe ted . 
this nalie { issignment M mn ¢ t 
what they id remal hidde t ( 
enough nov il me re ealed to ™ I {) \ ! ivy 
some evaluat of their compete: ' 
Explorer was launched by the n ' 
tistage Jupiter © rocket, jointly deve 
oped by the Army Ballist Missile ( ( 
Avency al the Jet Proy ion Labora ( ( had ¢ 
tory in the early taye ot the ] pte tl v 
IRBM pro i For the first tayve or j 
booster the i | emploved th 
thorougt tested Redstone — ballist ( | Ket ‘ 
n e, the work horse of the Army ¢ ‘ ; 


inge ! e undertakil 




















Main stage booster of modified Jupiter 


is loaded on cargo plane at 


ABMA for shipment to Cape Canaveral 


‘ 
‘ 
ie al & 


“ 


Army photo 





reentry problem were removed 


They 


from schedule after the \ugust succes: 


to await other missions. A new mis 


sion came on November 8, 1g when 
ABMA 
in IGY 


Jupiter ( i the 


was instructed to prepare lor 


! 
itellite launching, employing 


irrier 


much of what 


- Ptanenarentelend 


4 


was required was “on the shelf, 


o to six ik. To the Jet Propulsion Lab 


oratory was assigned the responsibility 


for the high-speed upper stages, the 


itellite, and the satellite data gather 


ing and observation activities. Dr. J. I 

Froehlich was 

Pasadena laboratory, now a part ot the 

Army Missile 
kor this conhiyvuration 

j 


hooster had been elongated to carry ad 


project director tor the 


Ordnanee Command 


the Re d ton 


ditional fuel In place ol alcohol. 1 so 


| 


phisticated mixture known as “hydyne’ 


was employed as propellant and liquid 
oxyyven as the oO» dizet ‘Hivdyne, we 
Irom previous launching expel 
( ( Vi ld tal proved pertormance in 
Llowever, it 1s not we 


with the Red 


tor te ln i ‘ 0 dithculty ti 
in | i | ! protect person 
rr 1 etl I 
() thie fat ht ( | rite 
tI harp hirin ommand! ral 
the te block Pou the 
int ré 1 into lite a 
i l ira we It rose ert i 
! h “ int l 
1a vith tl pre { inst Ol 
1 ant i yster Propelle 
. thrust, tl 1 
r ! tave ¢ Te cl {| ht isted ( 
t} Ar | ut. the 1 


and air vanes had tilted the rocket to 


an angle of 52 legrees from the verti 


cal, 
| xplosive bolts se parated the booster 


section from the spent thrust unit 


nose 


In the was the Redstone missile 


nose 


compartment. At its 
| 


up was the spin 


uuncher assembly, rotating about a 


] 


ong shaft at a speed which gradually 


increased as the booster mass dimin 


ished 


revolution a 


until it ittained a pe ik ol 50 


minute 


The assembly coasted upward for 


seconds. During this period the top 


unit was subjected to spatial attitude 


control to establish the proper angle 


The 


had to be tilted about the pitch AXIS at 


for injection into orbit top unit 


i rate assuring that the horizontal posi 


tion of the roll axis would be reached 
wt apex. Control about the yaw axis s¢ 
ured the desired position of the orbit 
plane with respect to earth’s axis. Spin 
ning ction stabilized the assem ly, 


mu h like the pin my irted to a rifle 


bullet 
\t the pre ( 1 int whe the i 
embly reached the trajectory iIpcx 
( ibn r ‘ irtl i Wilo wna 
fla hed tron the Arr ha i t Cla 
( weral tr ed tt ec | i 
! ( I } | ( SS int 
oto! ! yuri | if OXI itely 
( CCE } t 


t} ta ( iwa 

ti tr ta i ‘ ii¢ Lk \ 

S cant | ed el t y¥ fo ornpit 
ect ¢ ix 


A new ind unique control system, 


capable otf controlling a body with re 
markable angular momentum about 
its roll axis, functioned pertectly Four 


1 
pairs ol linear air yet nozzies produced 
ABMA 


provided attitude 
I 


control torques. Designed by 


experts, the system 


control with accuracy of 0.2-degre« 


about pitch, roll, and yaw 


When data 


was determined that the deviation from 


axes. 


were later reduced it 


nominal injection angle into orbit was 


less than one degree. Data reduction 
did not allow a better accuracy. It can 
be assumed that the control  syster 


worked in accordance with its design 
data 

The launching followed much ardu 
ous theoretica investigation, carel 
analysis, drafting of designs and spe 
fications fabrication and procurement 
of components and assemblies, minute 
Inspection, rigorous testing, de veloy 
ment of special tools, jigs, and fixtures 
ind a hundred and one decist ibout 
the iV « lou iti 

Ye i woratori the \ 

Ba M e Ag ifte 

ij) 0 it 

i { ct 

i the i 
h ( to ti ( 

ra Nx tt 

at , , »} 

re ( ‘ () 
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The satellite, left, is attached to its spin launcher. Right, microlock antennas receive data from Explorer 
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at 
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oratory for the giant o4 computer 
quickly to evaluate preliminary orbital 
launching 

Detailed studies had to be conducted 


whic h 


and on the 


data immediately after 


to predict the temperatures 
could be inside 


skin of the I 


launching hour, which could influence 


expected 


satellite The 


} 
xpiorelr 


the heat balance, was selected on the 


basis of these data. In cooperation with 
JPL, the Research Projects Laboratory 


chose the specihic pattern of white and 
] 


dark stripes on the surface of the satel 
lite. 
Availablk 


bution of the upper atmosphere 


data on the density distri 


were 


studied to establish a “most probable’ 


atmosphere is the basis for estimating 


the satellite lifetime as a tunction ot 


} 


perigeal ind apogea iltitudes. 


WV‘ IRKING 
( 1 | 


ontrol 


with Guidance and 


ibor itory personne 


the Rese irch Laboratory studied eflect 
earth’s magnetic field on the 


ABMA 


tories participated in the development 


ot the 


Explorer. » labora 


spin of 


system to determine the 
} 


gnition ol the second st ge, 


of a complex 
moment ol! 
design of an apex timer, and operation 
system during the 


} 
ol the apex signal 


launching. 


Exhaustive theoretical work engaged 


the Aéroballistics Laboratory in the 


conduct of advance studies of wind ef 
fects on flight, flight performance, the 
trajectory problem, aberration pattern, 
and range safety aspects. Wind-tunnel 


The 


established the optimum ascent trajec 


tests were conducted. laboratory 
tory and the elliptical free-flight motion 


of Explorer. 


July-August 1958 


comprehensive = dia 


It cle 


erams for the 


veloped 


QUICK -106 K evaluation ol 
first-stage flight 


prediction ol 


tude of the missile it the nstant ¢ 
second-stage wnithon, 
Néroballistic experts ilculated 


portant points along the trajectory such 


is burnout ihition hirst-staye per 


, 
und accuracy of cluster nition cot 


mand. They interpreted injection data 
in terms of the accuracy of attitude 
control and clu ter dispersion From i 


systematic mnvesti¢ 


ion of the rotating stages due to possi 


ble unequal ignition or burning, the 
established the lowe! myits 


] 


e1ociry 


laboratory 
of rotational Questions of 
dynamic loads upon the missile struc 
ture were resolved 

Meanwhile the Guidance and Con 
trol Laboratory designed the air bear 
ings and synchronous motor 
roscopi ittitucl 
control, the in 

ce whic rave ol inds to the 


rocket ind a ysten to 


pes laboratory cle oned the ite! 


] { 


lite conhiguration ana at oO} 


air-nozzle system for spatial control. It 


conducted flight simulation tude to 


prove out the system whi h t ted the 
top section and held it in the pre 
scribed firing directior 

This laboratory iso) 6pro ided the 
timing device to ignite the stages, the 


] 
measuring and telemetering compon 


ents and the electrical network syste! 


yoverning propulsion, ontrol, and 


time sequencing dur ny ascent 


t bie Syste Analy ind 
ity | iborator t< ‘ ole 
ind pheumath ill operated con 
ent ind evaluat It tion 
the complet I ( lor vec! 
characteristi It hecked ca 
radio Irequel chance 1 | 
ystems, radar, Dova ind othe 
device 

Operationa re i Iv of i 
component i | iss bolic | 
be established iboratory t 
Parts and material vere imisyx 
quality issura ‘ | naniy the 
tory energized il the peratil 
tems of the 1 ik ( ept the 


power plant, in a simulated fli 





of the equipment 

The prime task « the Stri 
ind Mechat iboratory 
idapt the Redstor ! ile to the 
ter ( ! i tl iM 
hich develoy ind engines 

} Stage I . the pray 

te eparat f ind tl 
rona iunct t i i 
the ( 1 pre 4 int ket ' ¢ 
ictermuned | iViead 
tio 

The ; ( 

tre mad dy ina of tl 
un her Dost i ] picte 
mverted tl ct 
improved pe \ clected 
ible era oat or the 
nose one ind a pecia ght 
paint for the booster st It 
out tat i } yna iu tul 
clopmie t test ‘ the onn I 
eter I ritica pin clocit 
the launcher, natura ibratior 
ind Ireq er the hooster Satellite 
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assembly both in launch position and 
in free flight. 

In addition the laboratory furnished 
the air nozzles for the spatial attitude 
modified fuel system 


control system, 


valves, and calculated volumetric re 


quirements of the propellant con 
tainers., Ir accomplished X ray exami 


of castings and welds and de 


nation 

signed and functionally tested the ex 

plosive separation bolts. It also selected 

the yet vane material. 

shades sprawling Fabrication and As 
sembly Engineering Laboratory 


heavily engaged in prototype produc 
tion of the Jupiter IRBM during the 
ce velopment cycle and built the Jupiter 
C booster for Explorer I, Later boosters 
were fabricated by Chrysler Corpora 
tion, prime contractor for the Redstone 
and Jupiter systems. The task required 
de velopment ot manutacturing meth 
ods and tooling for the lightweight, 


lengthened Redstone ballistic shell and 


spin launcher 

Ihe spin launcher posed new and 
dificult: problems in machining, weld 
and balancing 


ing, preparation lor 


which influenced the use of cooling 


plates and other protections during 
welding to assure dimensional require 


ments. For the launcher “tub” assem 


welding technique 


The 


semiautomat 


bly no standard 


could — be used. laboratory de 


vised a sigma welding 
method which employed a modified 
heliare hand torch. 

Likewise the ballistic shell prese nted 
problems during the automatic weld 


ing of extremely thin aluminum. A 
special guide tube with constant power 
pickup was fashioned which ensured 


better power flow into welding wire. 


From industry the laboratory ob 
tained special ring frames, castings, 
and bulkheads. Models were built to 


study critical design points. Laboratory 


representatives coordinated with the 
Jet Propulsion Laboratory the develop 
ment of the upper stages and methods 
of attaching and aligning them to the 
spin launcher. The laboratory also as 
sembled the missile and modified the 
rocket engine for use of the “hydyne”’ 
fuel 

installation, JPI 


In the Pasadena 


technicians built the Explorer, striping 


56 


the nose with zirconium oxide to pro 
tect the sensitive electronic components 
against wide temperature ranges antici 
pated in orbit. Basic research and de 
sign of the high-speed stages were per- 
formed at the laboratory. 

The satellite consisted of the instru 
ment-carrying forward section of the 
cylindrical shell casing and the final 
stage rocket motor attached to the in- 
strument carrier. Explorer measured 79 
inches and weighed 29.87 pounds. Pay- 
load instruments weighed 10 pounds 
exclusive of the thin steel shell, weigh 
ing 7.5 pounds, in which they were 
packed. Two miniaturized radio trans 
They 


rays above earth’s atmos 


mitters were installed. would 
count Cosmic 
phere, micrometeorite trequency, and 
measure temperature, 

IGY minitrack receiving stations es 
tablished by the U. S. 
Navy 
radio receivers set up 
by JPL 
operation ol the 


IGY 


would track Explorer part way around 


and microlock 


with the co 


Srit- 





= ish Committee 


the world. 
tack at ABMA, the 


Handling Laboratory supervised design 


Laun hing and 


of a special fuel-servicing vehicle for 
transfer of the “hydyne.” It conducted 
operational and acceptance testing ot 
this equipment for reliability and cali 
bration purposes. 

The Test 


system to 


Laboratory subye cted the 


booster hot hring testing, 
proved out ignition for the upper stages 
at simulated extreme altitudes, devel 
oped special fueling apparatus, and as 


sisted in spin tests. 


N the Computation Laboratory, or 


bital and temperature calculations 
were made and disturbance trajectories 
plotted which aided the apex predic 
tion. Anticipating the event, the lab 


oratory prepared a program which 


made use of observational data ob 


tained from Doppler, minitrack, and 
microlock ground stations to register 
an accurate time history of the orbit. 


When the Missile 


Agency and the spin launcher and sat 


booster left the 


ellite were shipped from JPL to Flor 
ida, almost everything man could de 


vise to ensure a success had been taken 


care of. Then came the final series of 
checks performed at Cape Canaveral 
by the Missile Firing Laboratory 


Here the power plant and propul 


sion systems, the pneumatic systems 
and other functioning assemblies re 


ceived their last scrutiny on earth. The 
booster, spin launcher, and high-speed 
assembled on site, em 


clusters were 


ploying a_ specially adapted service 


tower. Calibration tests of on-missile 
measuring devices were run off to en 
sure accurate telemetered data for pre 
flight evaluation and flight perform 
ance, 

Recorders were linked to monitor au 
tomatic circuitry, and a new type radar 
beacon for use in apex determination 
was installed. Measuring stations were 
prepared and blockhouse console pan 
els rewired to accommodate the Jupiter 


C networks 


a? last the hour came 
/ 
J Sl 


sults of all this codrdinated effort 


when th re 


would be put to the test. The launch 
ing had been scheduled weeks before 
to take place the night of January 29, 
1958, when atmospheric and tempera 
ture conditions would be favorable 
The missile was ready on its pad. 
On the morning of the 29th, weather 
maximum yet 


observation indicated a 


stream velocity out of the west of 170 
at altitudes between 26, 


ABMA 


the If 


miles an hour 


000 and $0,000 feet. screntists 


were consulted, and calculations 
indicated a marginal chance of success 

Surface weather was also unfavorable 
with thunderstorms forecast. The sen 
sitive igniters installed by IPI techni 
cians in the upper stages might be det 
onated by lightning. So the launching 
was postponed for twenty-four hours. 
velocity in 


Next day the jet stream 


> miles an hour—even 


( reased to 2 


more of a risk for this major effort 
The following morning, January 21st, 
early observation revealed an unex 


pected drop in velocity. We were told 


that the jet stream would be flowing 


at a maximum of! 157 miles an hour at 


7.0 miles’ altitude that night. | gave 


the order to proceed 


A new page opened in Army history 
at 10:48 p.m., Eastern Standard Time, 
when Jupiter ( hurled Explorer int 


orbit. 
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New Naval Firepower 


TT SOE Be FP 
ee oe 





ng qi aan ee a. 








-~ 
ae 








The Navy's new gun pod carrying the double-barreled Mark 11 automatic 20-mm. cannon is pictured above mounted under the 
center fuselage of a Douglas A4D Skyhawk. The pod, shown in detail below, can be attached to the aircraft in seconds and can 
be jettisoned by the pilot in flight. A single revolving cylinder feeds both barrels at the rate of 2,000 rounds a minute each 
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Rifles in Western Europe 


The NATO countries are developing good infantry marksmen and 


have attempted to adopt standard weapons for these troops but they 


are still equipped with a variety of small arms and ammunition 


UROPE was the cradle of fire 
The 


sion ol 


tren ndous 
Western 


world during the co 


arms. expan 
culture 
throughout the 
lonial period was based on firearm 
ind their ethcient employment in bat 


tle The We stern 


hivhtny swe pt the 


uropean way ol 
world during the 


late seventeenth, eighteenth, and nine 


teenth centuries 

Western hurops today, however, 
does not have identical small arms nor 
small-arms tactics. Variations trom na 
tion to nation are pronounced, parti 
ularly in regard to the basic infantry 
rifle We will include in the term 
rill not only rifles and automat 
rifles but also submachine guns and car 
Lyinne Let's discuss these arms and 
them use in Britain, Germany, France, 


Spain, and Belgium 


In 1G45 there were 
dozen different standard cartridges ol 


SIZ and power mm us 


about the same 
in West European armies, and 


cores of different makes and 


models of rifles fired one or 


n irtridges. 


the other of these 
unc rst ind 
NATO 


trouble 


The situation was 


able but regrettable 
tried to rectity the 
Although never set down simply all 
NATO 
scems to have been 
rifle 


was to he 


in one place, the small-arms 


idea of untlormity 


threefold. First, a uniform and 


machine yun cartridge 
adopted and used exclusively by all 


NATO 


weapon was to replace in each army 


armies. Secondly, a single 


58 


almost two 





> 


Jac Weller 





Vf) Weller is a recognized 
small 
well as an expert on colonial 
ordnance and the Civil War 
This article completes his on 
the-spot analysis of the NATO 
His a 
count of rifle training in the 
U.S. Seventh Army appeared 


authority on arms as 


small-arms situation. 





in the January-February 1958 

suc Of OORDNANC!I 
all submachine guns, carbines, rifles, 
and automatic rifles. Thirdly, stand 


irdized international models were to 


where cr possible, and 


he idopted 
parts inter hnangeability was to be 
striven for even in pieces made in dit 


‘| he se 


some extent be achieved independently 


ferent nations aims could to 


of each other, although originally all 


three were bound together. 
The story of what has been achieved 
toward the NAT© ideal is best told 
by describing the rifle efforts ot 


the British ordnance people. In 


1946 the British small-arms sit 


uation was extremely serious. 
Their own rifles, the SMLI 
(short magazine, Lee-Enheld, 
Mark III) and the Rifle No. 4 


(really only a slightly modernized ver 
sion of the SMLE) were essentially the 
same as the weapons originally adopted 
1880's. The .203 


originally 


in the late Britis! 


rimmed — cartridge, intro 


duced in 1888, was still standard for 


British rifles and machine guns. 


Because of the chaotic rifle situation, 


crash 
rifle 
fulfill the 


Britain instituted programs to 
cartridge 


NATO 


goal. The rifle was the EM-2; it was 


develop both a and a 


which would entire 


chambered for a short 7-mm. rimless 


cartridge of low power, a 139-grain 


bullet at about 2.400 feet per second at 


the muzzle. This round was called the 


280 British 


r YHIS rifle, which weighed s 
pounds and was only 35 inches long 


had a most unusual appearance How 


; 


ever, it could conceivably substitute for 


] | ] 
conventional submachine ewuns as well 


as rifles of full infantry power and au 


tomatic rifle The lower power otf the 
cartridge overcame the lightness of the 
piece, even I ull automatic fire Ihe 
excellent bullet ce nh pave idequate 
penetration wood even it 
yards, 

The rest of the story is an old one 
America would not accept either the 


IM-2 or the British « irtridge 


Britain tried to 


.250 
go ahead with its idea 
without U. S 
Churchill 
back 


sisted that Britain adopt only 


approval, but Winston 


1 
who conveniently came 


into power about this time, in 


round 


acceptable to the United States. There 
were more tests and conferences 
Ultimately, in December of 1952, a 


7.62:mm. NATO round was adopted 
which was essentially the United States 
[65 


shorter 


round. This cartridge, although 


and lighter than the .30-06, 


achieved the same ballistics by utiliz 


ing a more powerful “ball” powder. A 
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Re 165-grain caliber .30 bullet was fired 
at about 2,750 feet per second at the 
muzzle. In other words, the NATO 

° round had full infantry rifle powe! 

Even though their first ideas were 
overruled, the British still needed a 
new rifle badly. The NATO round 
was now ofhcial; they were anxious to 
use it exclusively throughout their 
army as soon as possible. However, the 
EM-2 rifle was not ideal for purely in 
fantry use. Its shortness, lightness, and 
general handiness had resulted in large 
measure from. the original design re 
quirement to replace the submachin 
gun. 

Since there wer now to be oth 
rifles and submachine guns, the sub 
machine features of the EM-2 design 
were not necessary The only accept 
ible design which had the benefit ot 
large scale tests was the now famous 
Belgian FN. Britain idopted this rifle 
ilmost at once ind actually has bec 
supplying them to their troops. Whol 

= divisions in both th Near East and 
the Far East are presently equipped 
with FN rifles chambered for the 


NATO roun 


\ ANY at 


ithorities consider the Brit 


ish Bren gun to be the hinest 
medium-weight automatic rifle in the 
world. It was cl umbered for the 4 
Br tish, but 1s be ny con erted to fire 


N ATO round There ire no serTiort 


this the 


the 


difficulties in Bren gun wa 


originally designed in Czechoslovakia 






for the 7.92-mm. Mauser rimless car 
tridge. British Vickers machine guns 
ilso are bet onverted to the NATO 


French troops 








The Besa machine guns chambere 
tor the 7.92 Mauser cartridge are be 
ing replaced entirely. Britain’s plan 


to change we pons a whole division al 


a ume, and it is being carrie 


steadily. 


Britain has no immediate intentio 
' 
of replacing her Sten submachine guns 


Luger cartrids 


Western ] u 


these weapot 


which fire the 9¢-mm ‘ 
She feels, as most other 
ropean nations do, that 
There will be 


NATO 


ind Th).ad hine yun 


are import int 


ish ammuNniItions, the 
round for rifle 
the 9-mm. Luger tor sub 


guns, Now other West 


ind 


Mac hine 


european irmies othcially have 
adopted both cartridges 


lo aid this simplification, Britain fi 


nally ha ibandoned her tin honore | 
revolvers chambered for tl 28o and 
$55 rimmed cartridge ind bstituted 


them a ery 


lor lin ited issue ¢ 
Browning iutomats piste Mode 
19 ictually made in Canada. These 
of course, fire the qomm. | er " 
tridve, 

British small-art trainin milar 


n many ways to the training Wn 
America 


fired at detinite 


FN rifle easy to le 


Standardized courses ire 


distance 


ever, recruit basic and first year 
struction 1s still carnied out with the 
Rifle No 4. 

During a recruit’s basic traini } 
usually, but not ilw IVS, receive ibout 
ive hour mnstructiol ind fire itn 

rounds trom iiber .22 rim-fire 
rifles similar ippearance and opera 
tion to the e rifle. After tl he 
cl ibout hour ‘ 1 t tio! ind 


at St.-Maxient use sighting bar exercise in marksmanship training 


Es 


I 








( 202 mi 
tion. This is done in three practices « 
( rs 0 hire In Britain i 
Luropeat it ‘ the ta cl i ha 
bulls o that tl i actually | the 
pomt of i } jul ri 
Practice Ome it ya 
prom low | roup ! ( 
ounting. Five hot thin 4 ! 
ol jered per t Practice | ’ 
fired at va | ‘ ‘ fire 
ss-inch target wit i ! I 
1} r ircd if ti 
inal posits t at 
' | will } ' 
ceed | 
‘ | each ! 


I unit u i te cc? ! 
ters the ar he do nsid 
we firu Hle reyx the 
ractice incl the fire five ri 
Practice Four t 
th a indha ww fire , } 
ine pS-inctl tal t it | 
red su il i that tet ot 
“ a } iru | i! ‘ i I | i 
’ Six | chind ‘ 
vith a i i ractice ‘ 
it yards prot ow fire 
| } turvet W t} i 1 } hy | 


BeRACTICE | ht is almost a 


naneu t wit Iwo he 
prone after a } ird run to tl 
wrdds fas 7 t ore | 
rom it 4 f orl 
lwo I i cad at ! 
d firing point either sitting ¢ , 
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March of 
finding enough acceptable rifles. 

Che 
World War II small arms is interesting. 
Neither Mi or M3 


puns are entirely satisfactory. They feel 


7, is having a hard tume 


1Y5 


German opinion of American 


our submachine 


heavy, fire a 
AC P) lor 


low 


that both are too poor 


cartridge (the caliber .45 


gun use, and have a 
They like 
M2 


matic fire possible) version of it. They 


ued U.S 


submachine 


cyche rate of fire our car 


bine, particularly the (full-auto 


have 1 carbines on a tem 


porary basis to armored infantry units 


They feel that the Mr Garand rifle is 
too heavy, holds too tew cartridges, 
and should be equipped with a switch 
for full-automatic fire. They admit, 


however, its ruggedness, power, and 


accuracy. 
orn German opinion of the BAR 

(Browning Automatic Rifle) is 
mixed. They use these in the LeCler 


International competitions, but preter 
or combat something more definitely 


Their MG 42's 


with bipod mounting weigh only about 


i machine yun. own 


»3 pounds compared with the 20.8 


BAR. 


pounds of the 


The West Germany Army currently 
is using MG 42 machine guns which 
it has been able to buy back from 
France. French-made 7.92-mm. Mau 


ser ammunition presently 1s being pur 


chased for these weapons. 


It is likely that a new automati 
rifle will be evolved based on the MG 
12 desivn Che iniantry rifle finally 
chosen probably will be the new FN 


which is very popular. However, the 
FN is 


lighter than that which 


current German version of the 


considerably 
underwent tests in America as the T 


48. The Germans want, if possible, a 


weapon that weighs even less than 
eight pounds. 

The new West German army will 
definitely use some form of subma 


chine gun. At least a dozen have been 
issued experimentally in the army and 
to the border police. The one finally 
adopted is going to be chambered for 
the gmm. Luger cartridge which 
lacks some of the close-range smashing 
power of the .45 ACP, but has a flatter 
trajectory and better long-range effec 


The Parinco Ill 


weighs less than six pounds and is 


tiveness. Spanish 
both simple and rugged; it may be 
adopted either as is or with modifica 
tions. 

The 
fighting is interesting. In both World 
Wars they 


machine guns. They, more than any 


German theory of small-arms 


relied on their crew-served 


other Western European nation, have 
been exposed to the Russian mass in 
The 


the German answer to the problem of 


fantry attacks. machine gun is 


stopping these, even at night and un 


der poor weather conditions. Infantry 
rifles are considered, in the German 
Army, of secondary importance, al 


most like pistols im some armies. 


Rifle training in the German Army 
is unlike that in any other NATO 
inmy. German battalion commanders 
have tar more latitude in matters of 
training than similar grade ofhcers in 


Spanish infantrymen practice assault fire with the new CETME rifle 


any other service. General principles 
only are laid down in marksmanship 
Actual courses of fire, 


directives. num 


bers of rounds, positions, ranges, and 


the like are all decided upon by the 
battalion CO’s. Aimed fire in the Ger 
man army now seems to be at a very 
low ebb. 


| ET’S follow a typical armored in 
4 fantry battalion training program. 
Initially, recruits spend about thirty-five 


hours on nomenclature, theory of op 


eration, and stripping the U. S. M1 
carbine. Under NCO’s from the old 
army, these young men learn even 
the most minute and useless things 


about the weapon, They strip it liter 
ally down to the smallest components. 
The NCO’s are thorough; the recruits 
themselves want to know even the al 
loy content of the steel of mayor parts 
and its tensile strength. 

Next, recruits are taught al! about 
sight alignment, trigger squeeze, and 
All kinds of 
are taught, even how a naturally right 
should left-handed. 


sight adjustment, and even 


hring positions. positions 


handed man fire 
\iming, 
wind doping are discussed. There IS 
lots of dry hring. The actual practice 
hiring, however, 1s presently curtailed 
to such an extent as to be hardly credit 


able . I «it h 


firing only twe 


man in this battalion was 


lve shots during his en 


basic rifle training. Some units fire 


even less icw hire more than twenty 


rounds. These expenditures are for a 


full year, or even le nyer. 


number of rounds ts not 


pis low 


} { ] | 


DECAUSE ¢ i lack of funds to buy am 


munition nor because it's not presently 


Vhe | 


ple nty of 


available. nited States is furnish 


1;] | 
Caliper 2 irpine im 


) 


Germans, almost wth 


The 


rounds, or thereabouts, 


munition to the 


out cost to them. Gsermans just 


feel that twelve 
is enough, 
Courses of 


hre in German battalions 


are always intormal and sometimes 
highly irregular. In the armored infan 
try battalion already referred to, each 
recruit fired two rounds from six dif 
ferent positions at six different ranges 
all at a life-size silhouette target with 
no target area around the silhouette to 


show near misses. 
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A postwar Belgian semiautomatic rifle capable of firing rocket projectiles 


The actual worth of the French French are not completely  satished 
Army is a most complicated question. with it. | was told that it was an in 
French teams have for two succes terim arm only. They appear to have 
sive years won the LeClerc Interna no definite plans for standardizing 
tional Small Arms championships. — their rifles or converting to the NATO 


They beat in r9s5f and vain in 1957 round. France § financia condition and 


very good United States Army teams, large number of rifles presently in stor 
is well is the he St the other N \ ro aye make in immediate mprovement 
nations could produce. Some French — unlikely 
units are very good indeed, particularly In the matter of the submachine 
with their rifles. However, the French gun, the French have a new and ex 
Army as a whole has many disadvan tremely fine we pol their model of 
tages. Their infantry weapons are 1950 Which is chambered for the 9 
often semiobsolete, and their diversity mm. Luger irtridge. However they 
is far worse than Britain’s ever was ilso have a dozen oth ding old 
French wie VCalM t ( | ed 
i NCH unit numberit rf only by the | ted State 1 Brita ina 
about r ! i recent Ba irl ipt | 1ro I Crer in 
tille Day parade irried rifle requir French operationa wl r I 
yj differe t kind ol! ammunitior Sub irc present hat ered ( three d 
machine ried =required = three erent ca tl Is I 
idditional ty The i th i | f m | I | ( 
small-art untenance probl ind the U.S. ca Cl 
France in the event of 1 real ¢ ery hive tl ! tiv Ire I ! ! 
would he tre i ‘ tre ( | 1 if] 
France has a new rifle wl ! ! heir rifle tr ’ ‘ 
vel] ce t ] i | we hl le | i 1¢ t i thor | i i 
semiaute itl ind know! } the vste ( fire ‘ 4 ‘ mtr 
Model 1 It hambered tor tl init under a ose t 
> >-mm Frencl rimile irtriddy tions as po ce. A VCADol ur 
French tear in the international cor tegrated into tl ideal. Ind lual uw 
petition have been using these. Wher truction ilways prefaced by lecture 
ever possible, French infantry in North = emphasizi this all-weay ul 


Africa and Indo-China have had this der battlefield conditior 

weapon. But there aren't enough of 

them to go around, not nearly enough tints Spanish Army ike i very 
The French model 1949 semiauto good impressio or American 

matic rifle in be rebarreled for the The soldiers are hard ncere ntel 

new NATO round However the ivent, ind gracious to ucst ind are 
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ruit in a pron sition resting his Liege was again making weapons. In 


rifle on a rock, hires < ri spite of the predominance of rifles 


whick am ir target thirty meters away. » all chambered for the .303 British rimmed 


0 
erience cartridge, the Belgians chose the .30 


] 


terrain. Spain training, 
tions are o6 as the new Belgian standard round. 


mo! 
rifle approximate only; the actual firing 1s They produced a new semiautomatic 


less the positions that rifle which was quite different trom 


her reli iy be used in battle the Garand but fired the same car 


her small arms hiring kneeling and standing tridge, and the Belgian troops in Ko 


her own both in at 30 meters, the Spanish recruit re rea used this rifle. However, it should 


vav they will = | s his 3-position firing at 100 meters not be confused with the new FN 


ith the same type of target. Chen he rifle as they are quite different. The 


nations go gins to fire at black, lite-size silhou Belgian Army has more than 100,000 


ette targets at 200, 300, and 500 of the first type, but only about 14,000 


ed both un 

ity in small-arm meters. He fires also at moving and FN’s as of June 1957 
hard tor the nation bobbing targets, A platoon of Belgian infantry con 
iy with new rifles both singly and in _ sists of four squads of eight men each 
the NATO round - Ss groups. He learns One squad is called a heavy-weapons 


to fire immediately squad and is armed with three BAR’s 


mas been made. The 
Ipor ip)! a after he has run ind one nch bazooka. The rifle 


ery tine Wwe 
! bling the Cyer various distances in squads are deally armed with seven 


nan \\ vhs only 10.5 I I] held equipment Ther are also new model FN rifles and one 2.5 inch 


pounds ind bee ola number ol competitive shooting games, as well as rocket launcher. 


lever engineering details is capable of quad and platoon live-firing problems, Rifle training in the Belgian Army 


too involved to de scribe, but extremely is very much like that done in Brit 


Wl around rifle ain. After the usual theory, lectures 


relatively accurate full-automatic fire 


\pparently this irm 1 not to he S good for producing 
ued to every infantryman. However men and periods devoted to handling and 


i combination of the CE TME and the \ recruit also takes a full schedule taking weapons apart, a recruit will fire 


new Parinco Hl submachine gun in of training with both machine guns 1 fair number of rounds from a caliber 


Some men are .22 rim-fire rifle similar to the army 


mtantry revanizations might he ver\ ind submachine puns. 


cflective it present receiving imstruction with rifle in appearance, He will then fire 


Because the CE TME fires only the the CETME, Spain as an ally is of ibout 25 rounds from a big-bore in 
limited value; the Spanish Army will fantry rifle, mostly to get used to the 


new NATO round (at present) its 


ue to units already having rifles and fight efhciently only in Spain, or near recoil. This is all he does with small 


the 7.92 by. However, the Spanish infantry will arms in his basic training. However, 


machine guns chambered for ) 


Mauser cartridge will defeat the am be very tough indeed in their native as soon as he joins his permanent unit 


munition standardization already mountamns Within her own bound he will fire almost immediately a 


whieved. The answer is not yet avail Iries, Spain 1S perhaps the strongest standard rifle course of approximately 
ible, but one feels that Spain will prob nation in Western Europe 75 rounds. 


ibly Lis Britain's system of converting Belgium lost her rifles as well as 


i division at a time, all other weapons in World War II. 4,ROM this study the following con 


The German army took with it, or clusions can be drawn: The fate of 


YPAIN trains all her recruits well destroyed, almost every small arm in the NATO democracies on continental 


the lis the country. After liberation, what Bel Europe will depend very largely upon 


Phey’re not spoiled, nor are 


ing conditions luxurious. But the bov: ium Army there was had to be com the German infantry machine-gun 


eem strong, healthy and happy. Spain pI recquipped, These arms cam teams. Hard, stubborn Brit 


nited try squads with Bren guns 


uuts a higher value on aimed fire than from both Britain” an 


\pparently, the } } iS new EN rifles will give a 


other European nation in her re 


soldier Is insep e more numerou mensurate with their nut 


dividual Mau © SMILE, Mark Ill ire indications that France could ag 
nm end Llis ) were Com Mon as I | + ru ] ci | ny troul 


throu h it na ten ¢ ns Llowe 


iC 
mat of ny 


prohierency 


ountr 
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Space Weaponry 


Increased research and developme nt are needed to keep us ahead of 
our potential enemies in this field and to enable us to seize th 


“high ground” of the moon as a base for Juture massile operations 


Brig. Gen. H. A. Boushey, U.S.A.F 


“H ; ist 
controls ‘ 
mittedly 
our list ol military MAXIINS, 
the weight of precedent and tradition 
It has emerged, rather, 
monstrable capability of 
vehicles that operate in_ the 
above the earth 

Considering the immense power ind 
growth potential of these new weap 
ons—guided missile manned aircraft 
and space vehicle it is clear beyond 
any question that the next few year 
can put hum il control of the 
moon, Considertt many tactor 
that favor oon mched \ t eartl 
launched oper 
that the 
moon adds 


fashion to do 


Mor later about the physical law 
, | cs that 


and pecial circumstan 
have thu marke 1 the moon a the hirst 
“high ground” of space operatiot 
paramount importance at this px 
these two que 
a res ircl ind 
that channels ind direc uur enerygn 
and resource tow ird the ach ement 
ol end products that are es ential to 
U. S. supremacy in this critical first 
phase of space operations’ Se ondly 
will the SCOT and tempo ol our 
search and de velopment. effort 
soon enough the space capabilities w 


require to preserve tree world se 
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peed I 


Milburn 


IPproxl 


pl designed 


iter than i rule isecond 


rile will hye 
probe the 
only one 


chick 


the 


to have 


time ilter 


at ballis 
SI Ve pattern ol 
performance Of aircralt 
ice vehicles. It clearly 


constantly accelerating 


Artist's drawing of rocket-powered X-15, first piloted spacecraft now under development 


ot improvement that 


| 


t be achieved, 


must 
Altitude 
in an equally spectacular 


had 


j } 
manne bal 


marks have been 


reac hed 


eartl 


| extend man 


altitudes above 100 miles. 


ie we fired rocket ol 


mules up from the surface of 


to le irn more apout conditi n 


Paralleling these 


/ 


the 


ehicles has been the 


performance ¢ i 


For 


Air 


ition medicine t 


for aircrew survival it high 


stresses Of accelera 


Such major ady 


under the 
deceleration 


systems, G-sul 


liquid oxygen 


surized cabins, and full-pressure 


ire now available as essential 


everyaay use. 


project 
ne 4,000 
the earth 


in outer 


‘ 
provide 
iltitude 
tion and 
ances as 
ts, pres 
sults 


items ol 


Force achievements 


they are sometimes 


what they really 


Au 


development eflort we may 


From this view of the Force re 


search and 


take some measure of pride and com 


fort in our absolute margin of progress 


our margin of progress in relation 


It ts 


to the Soviet howe ver, that must pro 


the basis the adequacy 


vide 


ot our effort with respect to 


pres mt 


tempo and scope 


A brief review of the trends in time 


separation between U. S. and Soviet 


technical milestones should precede 


any conclusion on this score. 


When we detonated our first nuclear 


Air Force photo 
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Prelude to Missilery 


The theoretical studies and the early deve lopme ntal work done by 
Dr. Goddard and other rocket puoncers sol the slage for thie guided 


nusstles and earth satellites that are now becoming conventional 








Dr. James B. Edson and Raymond J. Snodgras 
ODAY « I e madustryv send \ rtl 
Dr. kdson tar the 
ts might ordnance nto tl res table role 
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took an ow ( ( it not admuring 
terest tudent Gsoddard’s rocketry 
lo them credit, th 1 not expel hi 
i issead C,odda } re Kel 
Ui i it the end ¢ World 
Va irs le vice Cine 
i | ‘ ( the Bazooka 
! the i er ranye ut 
reyx et vi I oaded 
olid-propellant 
i | ‘ t Won 
Croldat thd) sth military Orr 
I ( p Hick i ind Hl. S. Parl 
e Mr. VW on ©dbse itory im Pa i 
( i 1 bye i ( fully det 
ited | ‘ it Aberdeen Pro 
(Cire a her rotS. Wher 
‘ re i terminated hortly 
, the Armust he returned to hi 
rk on the ull unentals of rocketry 
One of the earlest aerial guided-mi 
ce experiment Wal conducted in gl 
vhe under the leadership of Charl 


Kette rings ¢ 


t Cseneral Motors. 


he Army Air Service made a number 
‘ esstul thehts with a remotely 
ontrolled, power-driven, flying bomb 
Hlenry A. “Hap” Arnold was interested 
in the ¢ periment and later told how 
the puilotle feature was almost re 
ealed when one of the missiles, called 
the Bury crashed 

\ wroup ot excited tarmers, intent 
on helpimny tiv pilot reached the scene 
‘ th rash first. One farmer ex 
uimed Strange thing there no 


trace ol the pilot 


In order to 


keep the 


ecret, Arnold quickly produced an 
Army flying othcer wearing a leather 
yacket and yoyvles who posed as the 
pilot and the tarmers were told that 
he had bailed out betore the crash 
They did not realize that the Army 
owned no parachute 

radio remote control had 


BY 


bee 
vets 


ny 


ninety miles away 


ipplied and hits scored on 


Dur 


World War II, this technique was 


ipplied to war-weary bombardment au 


raft and glide bombs which were used 


i guided 


the 


| ) 


retu 


In earlier 


tain the 


\ idual 


68 


rm 


or 


missiles. But 


to the rocket st 
davs 
patronage ota pri 
foundation, and 


the TQG20 5 


world was not ready, technically or 


ychologically, for such devices, so let 


ory. 


a screntist had to ob 


indi 
Goddard 


Vate 





One of the long-neglected 
pronee) of rocketry n the 
United States whose personal 
ind offi idl rescearone Nida 

isf eflee fon the progre ot 
weapon n our armed force 

Col Le tie / Skinne 
many yea a Reeula Ofh 

the Ordnance Department 

(he Ir? I] work 
cred n pa , on f ( 
oor? i c 

In [he M1a-1G 3 Colone 
Skinnes ivgainst ut odd 


ind it tA i tric offre “i f / 


aione 





Uy it'd n uf hold: Nt 
On Ret c Cule h I] the l i le ad 
Stat Irmy In article on 
/ reat contributions to the 
fhen- questioned hut nou 
venerally accepted nicld oO} 
ocket and nmi ‘¢ esearon 
will be publ hed in an earl 
cue of fA mournal | Hl 
eprrot 
is adept in this art. In 1916 he sub 


mitted to the Smithsonian Institution a 


remarkable paper on the feasibility of 
ending rockets to an altitude of 400 
miles and eventually to the moon. The 


Institute accepted and funded his pro 
sal, he 
rupted by World 
» Godd 


lk 


work 
War | 


paper entitled 


( but t 


Wa soon 


inter 


‘A 
Alti 
Smithson 


In Pit ird 


Me thod 


tudes 


ot Reaching Extreme 


was published tI the 


Misce llaneous 


by 


ian Collection where it 


discovered the 


he 


plit wide 


press science 


writer resultant journalistic spree 


open the predawn quiet of 


grand 


flights 


the ron ket aye with i uproar 


of controversy about to the 


Goddard 


rr markable 


moon endured the commo 


tion with fortitude, but 


emerged from it with some firm con 


victions about gentlemen of the press 


that lasted for the rest of his life. 


re ad 


God 


One of your present vuthors, 


ing in the about 


dard’s 


that 


new Spape rs 


article, fascinated with 


he 


Miscellaneous Collection from the 


Was SO 


it borrowed the volume of the 


local 
the 


No doubt 


order to it 


his 


another 


library 


many 


in enjoy in 


acy ol own hideout 


embryo scientist’ was 
stirred as he saw the cold truth of God 
dard’s equations pierce the shell of the 


sky knew 


endless reaches of the star-strewn deep 


inprisoning and that the 


could be his range and his dominion. 


(;oddard was 
rockets had basi limiuta 


row kets 


March 16, 26, 


Longe quiet! il on 
he made the world’s first t flight « 
i iquid ucit rocket 

The i pr itive ga ive 
SJ eel t C,oddard the 
ef cl ( quid ron ket oO} ( 
ent a ost unnoticed. Se took 
iderable pa to establish the impe 
ibility Oo hat he Va dot in ol 
uded that he wa i rant Llowever 
thev overlooked the at that Cre 
ird rocket ew 

\s the twenti ore ¢ bur Ca 
nterest in rocketrv grew. Obert! ot 
ihout liquid-tueled rocket The R 
rans red overed JFiloke k } { 
started a short-lived society tor ice 
travel. This early surge of | uropean in 
terest gave birth in 1927 to the 10 
durable German Society for Space 
Travel and culminated on Octobe 15 
1929, in the Berlin premiere of the 
UFA motion picture classi ‘G in 
the Moon 

BERTH was technical 1 V1SCI ind 


O'vis bop 


port tor an experimental rocket. 
UFA agreed 


that the 


Was obtain | | 


to 


with the unde rstandinyg 


cket hiring would 


to pro publicity tor 


Oberth failed. because of lack of ex 


perience and time, and sought 


retuye 

in his native illage. 
However, not long after, he became 
the first recipient of the new Rey 


Hirsch international prize in astronau 


tics and was able to complete nis first 


lec rocket. This he st 


tested near a cold rainy 


liquid-iue iti 


Berl 
crim On lay 


in 1930. Hitler suppressed the German 


sociery, ind took its records and Ost 


ts scientists, and all such work had 


to he done exclusi ely for military pur 
poses. German interest in military 
rockets spurred the British to greater 
interest in this field as World War II 


approac he d 


The “ events had their reverbera 
tions in the United States. When the 
American Rocket Society (originally 


known as the 


Interplanetary Society) 


} 


was organized around 1930, found 


calle d 


its 


crs were Visionaries They were, 
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tor the most part, editors and write! vould pre le lod ‘ ight i I 
of science fiction [he organizati at and a ride out to 4 dda ( ( Ca ul ! we 
tracted al i embership « orning. He ha he ‘ | 
engineers nad I wa lone ¢ ind le tt ‘ ‘ t i 
rocket de: ons ovors hart ind i on tin 
ulations bre ‘ ) 
(j;oddard uned I t The Cyodda ‘ 1) { 
( i ( I HH experi i ‘ oll I 
WOrk oved et ithead tl I ()bservat \ 
royre olen! rrupted | I we High ‘ p i 
ic) H ect nt-test rocket i Vi {) < 
ed i pavi ( tcor ( i ul r il ‘ i i 
truments ‘Tate! Va irge en I I ( braku ‘ ul ( ca i 
be seen and heard or everal 1 ‘ ‘ these | | a " ! 
round, making tl local police ma tion ¢ pla i ‘ \ bra 
fire marsha cl nhappy Mar Project | Mil 
Dr. Abbott of tl Smithsonian Inst la | clothe ‘ t . 
tution then arranged with the Army — chect 7 tor beca u or ul 
tor use of the artillery range at Fort wccepted t < hooste | 
1 venns, Mass.. ind Goddard did se ind art | Nik i | 
rocket testing § there Ranct 1) Cod The 
Llowever the time had come lor l MK ‘ 
’ , An early flight test of a (Goddard 
that natural union of rockets and rocket. This photo appeared in the 1 SO} oe Cun 
leserts that is so well represented ' January 1939 issue of Oh ANCE with { i 
: an article What Can We Expect 
today's Whit Sands M le Range of Rockets? that predicted today's \ ha 
ind other great desert’ ranges. I military and research advances ‘ ’ 
Qt Csoddard ith (suggenhem nd ! t t that 
established the first desert rocket en | \tte 
ter at Mescalere Ranch near Roswell } t I 
N. Mex., and by 1926 he had a full ! t ' 
time staff of thre Dr. Goddard, Mr Once a i 
(soddard, and a young engineer, Low i ere 
1 Randell ul 
Lk enyayed 1 ill phases otf ¢ led 1isé 
) ile work from design to testin 1) le 1 
L here was m outside help ind the rite 
moneers had to do a the work the tow, & 
selves ! 
thar thei bi . 
YODDARD'S experience gave him a t I fe hara 
J strong preference tor the privacy he ! 
of a small, isolated establishment, and cred i I I 
he did not welcome the curious. Hi i ma é 
good southwestern neighbors took great 
pric in the activities of their distin I b ! 
guished resident, and they had a tra i i t 
dition or resenting nosey questiol ‘ ited a | ! 
ne of your authors encountered t ‘ nicl ! 
lificulty when he lugged a dusty suit 1 Dr. ¢ | t 
ise upp te the desk if the Roswell hotel ! t 
ind asked directions to Mes ilero {) ha I itl “ 
Ranch. t a glance from the clerk a ‘ t t 
ery quiet but large citizen materia | ‘ 
zed with a string of not-too-friendl, i t mt ‘ 
questions iL I 
The clerk adisal peared but returned rocket ros out ¢ 
after a few minutes with a much more \ K d t hit 
amiable air and announced that he t c th a 
69 
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‘ rocated display of iffectu 4 ind tirst launched it against the Navy Bureau of Aéronautics set up a 
1ded tra ht or t maker Alln mM 1944 The alar: over its use highly ucce ful rox ket-development 
yr. Gioddard re irked that } ed the British and Americans to divert prograt wt Lake Denmark in_ the 
| risk evasive action, he reached an appreciable amount of their war ef- hills of New Jersey. In 1945 th 
! ! ex ic tart | la r ort toward counteractit cy it thr if \r rn establishee Whit Sand re 
late Gseneral kisenhower later wrote that ing Ground 
Ld nked re OM te r" if the Germans had eeded in per Since that t hundreds of rocket 
n the yet exhaust. Mrs. Goddard fecting and using the \ weapon s1 have been developed and tested. Many 
i Heaull ‘ red ovie of a onth hefore they did, the invasion i hievement uch is the Viking 
cd rocket I Ti out of the « j ol lurope would ha pore ed ¢ ceed \crobee. Nike, Corporal, ind Redstone 
towe ind mba na simuot | itl in difhcult, if not 1M px ible missiles were made possible by the ta 
t he desert si Ihe controls had In the peacetime period between ilities at White Sands 
hberately been set to overcorrect in World War | and World War II there 
ler to demonstrate the working of was a serious lack of available funds | ATER, U. S. rocket scientists wer 
the jet in (;oddard patented thi for guided-missile development in_ the 4 called on to launch a satellite whict 
t ine ontrol yvstcem and 1 sim lar { nited States, which Was a ompanied would soar Im a ballistic curve hun 
te hecame an ential part of the by a lack of widespread interest among dreds of miles above the earth. Loaded 
(german V-2 rocket the armed services in such weapons with electronic instruments it was to 
| ulure to Initiate iny izable miussile LO round the world in ibout I 
\ DECADE after that memorable program early in World War II wa ours, reporting unknown conditions 
t to Mescalero Ran one of irgely the result of preoccupation of space and gravity. This experiment 
iuthor pected the fragments of vith producing and improving exist yrew out of the incredible patience 
he tirst V-2 to arrive at Aberdeen Pro " veapons to win the war and insut hard work, and heartbreaking failures 
(;round, As he sorted the twisted ficient time for developing this new which made up traditional rocketry ; 
eu there emerged the pattern of veapol While guided-missile experts only re 
woddard's rocket istl ophisticated When World War II broke out, Ds ently became directly engaged 1n eart! 
I ! ormed | Cserman It rite i (;oddard oflered hi ervices t th ite] lite vor the r resear I over the i 
eapon of wa (sovernment but was rejected time and year mad uch a project p ible 
While the \ Vil try ost porten i un Finally the Na \ ippro ed i Lhe mathematica approa hes n 1): 
ile to emerge from World ocket research program tor him, and (Goddard it ise ‘A Method 
War Ih it was | o means the onl ill h equipment was hipped trom Reaching treme Altitudes ind 
¢. Out of the mecubator of ba re Roswell to Annapoli: leaving the Oberth’s publication, “The Rocket int 
on radi, radar, and tel rT vorld’s first rocket proving ground ce Interplanetary Space provided — th 
‘ } i ri ‘ ontrolled erted. Gioddard was hurt deeply lb theoretical te dation Later devele 
ly i Wed cnse thes vere the barure ol the | nited States Gro nent vere ! one wav of; mothe 
led ile ecause th ver ernment t cogn his work—eve mised O1 vorl 
“I lirect 1 alte incl! the h othe ountrie ha LOM ( Mea Vi there Va i nary 
Iv unple, the Na oped CAs ti of tect i pap 
rdar-he Pelica | Bat _ wt that Dr. Clarence N. Hicl lealir tl tel lit sa tl 
‘ lhe Bat wa | in. than a voung Ph.D ( Clark ore ticipant rocket re 
i I Jay ‘ | ly ersit orked with Dr. Goddard earct i ted held | ed tl 
t! ( ( \\ 1 Wa ! 1a ive ‘ n ont i th ( viii i h i t t 
1] ( irct that prod cad tI \r \ | | ! P I t anne ( 
\ \ | < ri Vi 1 War I] 170 ir ly 1O4 i ic ! ! 1 i 
| ( | est ow 4 1): ae ul I Nationa eartl t t rif the ter iti 
| yi irze Detense Research Cor t ind B Geopl Y ) to D 
' } " I t < | ily wor ‘ wrat r . 
I Y I th Ca Lesh \. SI ( ma othe On Ne M j i the R 
} elke 1 \ ()y i perse } ¢ ol had } two itellite t} 
\Al t tl tI MaZOOKA " t tl \ ( ( 
iti i ! ( trool ‘ I ( la I tt | ( 
( i he Da | ol the ea 1) l ! ( Ja irs 
| Py Cre la clothe ' p 1} \ } +} | , | mastedt 
| 4 ( trib h tot te , } 
1] CQncuna ’ | ' t « rocketr\ | i thes 
ont i The ( ter World War If. D ( Aa i 1 the 1 the heart ’ 
om | \ Pe | |} Caltect r( i up wit ot the « ( fina 
} } ear ' ind Dre el 1} t 
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Defense ighlights: Monthly Review and Outlook 











Proyec \un i een ‘ cd dow i \ 

n the Govern t as le hat hase oO istre ul | (orp 

pha 1 ind I eed elect the est Pro 

ht l, ( om ) t | 1} ‘ 

Vill Pove ul wi t and pric I ( ! 
In th ( ‘ I t ! to ‘ ‘ \\ Ni \ 

il tor } t 1 I of i 

establish ' v « . {} | 

OW spec ( 0 ‘ ) 
he ( ice ra ! sol a 2 IKI 

ol unl 1 Nhe ‘ nave ¢ i ipproach t ne 


in I that Hi « ! iti 2 
terest ought ot pe lave « 
| ley I he { iti i t ‘ ta et ( e Naval History. I 1) 
idequat o the De ) irt ‘ pre uy 
have ri ‘ } Nat \ 
aut 1 Opa \ger \ t hc ‘ \ 
he ive res } Ovl pace \ltl rh othe 
any ¢ tl Nati \ ‘ (4 tt ‘ 
\cronaut | ‘ he ‘ tI é 
i ne\ cd tl x itv ( ‘ ! 
' te lt , wut 1) | 1) 
t NACA and ot] od | ha » | 
| ; =— ; | 
e ASW Training 
e Magnetohydrodynamics, th \ 
more a ‘ nto the pr 
the ' ; —— | 
— — , j 
i \ at ol ' 
! ‘ 
‘ ' , ‘ 
— | r react e Decommissioning 
e The Sparrow IL airt 
1¢ ey \ ( na 
oO to ( dia | | 
Clanac \ be | ! Raythe 
luctye ( Hl \ir | 
ice tl Sparre | e Space Travel 
e Missile Firsts.—.\ \ ort | 
i 
() 
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( yeast ind ite! } panzec vhen it i 
l es rie the recntry cttect Thi far no human beim, 
} } ec thie iti test i I I hye ] i been 
@e Accrued I xpenditure. Industry as a whol hoping that 


( expend re ( on, now awaiting conterence 
Senate and House ersion will be allowed to dt 
gina i heavily pressured bill. Industry, at the 

i ¢, pointed out that many olf its leatures were im 
practical to accomplish and that the delay usually experi 
( I mnual appropriation ol Tund would seriously 
disrupt its financial plans. Industrialists also were alarmed 
the probable increase in delay of payments and the un 
ertainties of production schedule 


e Karly Warning Squadron.—A third airborne early-warn 
in adron has been idded to the Atlantic Barriet Radar 
Pate I hese patrol wt as Se iward extensions ol the Dis 
int bua Warning lines in Canada and the Arctic. Head 
uarters of the Barrier Patrol Squadron ire Patuxent 
Naval Air Station, Md... but the quadrons issigned rotate 


Arge nitia, New loundland 


ut ift to the base il 


Many ol the Po\ 


Opn rating 


Ne ptunes 


used for early warning work 


v « replaced eventually by ar idaptation ol the Lockheed 


e Atomic Grenade.—Army reseachers in nuclear enginees 

re advo iting an atom “orenade” tor use in the in 
imntry \lthough about the size of a volleyball. its yvreat 
veil vould require a launching device similar to the 


rifle or large bazooka. The stumbling block is the 


yreat inefciency in yield when nuclear material such as 


! 
prruite nas used im small sizes 


Force 1 reducing its over 


e Al Depots Closed.—The Au 


eas stockpiles and closing its air matériel depots at Burton 


vood, England, and in Morocco. Air Matériel headquarters 
has moved trom Whesbaden, Germany, to Chateauroux, 
Ira r hi reduction nm overseas lovistie support 1s pos 


ibly because of improved communications, high-speed trans 


mamtenance ta 
| ore 


conti 


and extensive use of contractor 


Dortation 
hit ibroad 


will go 
| nited Stat 


Hereafter, the major portion of Air 


direct to the using units trom. the 


e “Interim Ultimate Weapon.”—Once again an “ultimate 


Weapon t bemg planned In this case, comment 8 more 


rvative by terming it an “interim ultimate weapon 


It 1 the Navy rocket It 1s 


Subroc submarine launched 


launched through conventional submarine 


cle ined to le 
torpedo tulx underwater and then take to the air, where 
it wall fly up to miles to attack either surface or under 


Water taryets In either case itt issumed that au spotters 


would conduct the final guidance to target. In this manner, 


Subroc, armed with a nuclear warhead, could be used in 


submarines without endangering them hy blast from their 


Another | 


proposal is to give it eventually an 
intiaircralt « ipability 


own Weapons 


“i 
™ 


Keel Ol the United 


laid 


Shipbuilding Corporation's ways at ¢ 


e A-Powered Merchantman.— | hx 


merchant essel in the 


State first nuclear has been 


‘\ York 


mae I 


N. J. The Savannan, named for the first steain-propelle 
hip to cross the Atlantic, will displace 21,840 tons at ful 


oad ind have a speed ol 48) knots Its nue lear reactor, 


OO horsepower, will enable the SAVANNAH t 


mules without re ueling. Vhis $40,00 


hip wall be launched in 1959 and be re idy tor operation mn 


\3] at 


American 


e New Attack Aircraft—The Navy's 


tack aircraft was christened recently at the 


twin-yjet 
North 


\viation plant, Columbus, Ohio. Although lighter in weight 


new 


than earlier twin-yet attack planes, it will have equal carry 


my capacity and yreater speed 


e Strategic Army Corps.—The XVIII Airborne Corps ot 
the Army, with headquarters at Fort Bragg, N. ¢ has 


heen officially designated the Strategic Army Corps. Com 


manded by May 
Sond (Fort Bragg ) and trorst (Fort Campbell, Ky.) Aur 


Gen. Robert | Sink, its elements are the 


Divisions and the ist (Fort Riley, Kans.) and 4th 


Wash.) 


and equipped for rapid movement, the 


borne 


(Fort Lewis, Intantry Divisions. 
Although trained 


Army 


on the other services for 


ire de yx ndent 


and 


commanders are disturbed that they 


transportation, both by air 
water, and cannot be assured that their forces would arrive 


it the scene of a “brush-fire’” war with essential rapidity 
In this connection, it is possible that this Airborne Corps 
will be organized as a major combat command within the 


bill. Army 


othcers hope that in spite of the excitement over space travel 


new Detense reorganization 


definition of the 


ind missiles, our limited-war capabilities will now be more 
And STRAC 


“Skilled, Tough, Ready around the Clock, 


effectively implemented with the motto, 


will become as 


renowned a stabilizing influence nm an uneasy world as ts 


the Strategic Aur Command 


Forecasts on pace flight probability are 


e Space Flight. 


he my reduced In time since last year s vague predictions Dr 
Herbert York, chief 


Agency, told Congressmen there is a seventy-five per 


hance lor a 


scientist, Advanced Research Projects 


cent 
successtul orbit around the moon within the 


next year and a probabaity ol hitting the moon deliberately 


of about twenty-tive per cent 


\lthough propulsion experts have stated that it would be 
United States ar satellite 


two years before the could launch 


equal in weight to Sputnik TIT, the Air Force may send uy 


New 


lunar probe d 


Horizon, in less time 
\nr Force 


vehicles will be 


its reconnatssance sate lhite, 


¢ lopm« nts the 


Specthically, in the 


Missile 
i Douglas Thor 


Ballisty Division announced that its 


is the first stage and a modified 


third 


Vanguard's third Stage ofr 


mack 


Vanguard 


up of 


second Stage. The Stage will be similar 


either to the a new liquid-pro 


pelled hydrozene-fluoride engine. Payload will be less than 
fifty pounds and the objective is to circle or erbit the moon 


and not impact 
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Shape of Weapons to Come 


An Editorial 


LSEWHERE in this tssuc published tl t ‘ ent Mark Wats the place t ‘ ( 
the histor Fortieth Annual Meeting of the \ine ( onal othecer t ix " ed there o iv 


can Ordnance \ssociation I he h hiivht ot that Vhat r to our det lt I ! | ( 
occasion was the opportunity afforded by the United Stat vit | rontaue om | 
Navy tor A.OLA embers to witness test ind demonst “wlore that litne eC thy ‘ 
tions Of nava ower at sea. It wa t display « vea 0 il ‘ is pol 
onryv of the itest tvi wherein the tremendous power and \ ir ce < le ' } 
speed ol mode! iy mati “i e « dent at every t Watson ha cen tl itive eve " 
It merited another richly deserved vel done tor tl ‘ the Pot i mal thre hout t 
Navy c I “ t t ! ! ( 

This meeting wa ilestor in the annals of America over tect il proyre 
armament tor 1t irked the beginning of the fifth decad Otherw ve W enter the « 
ot service of the Ordnance Association to our national ce eady for tl , 
lense, It Wa leed fitting that the ( ithering i now I} i I ie ted 
some ot the newest and most powertul weapor ‘ plea rea ircl ma 
naval arsena Phe display was a symbol of our milita or the Air | } tre th 
strength throug! odern weaponry the avowed re i i ‘ t ‘ 
the Science- Industry Ordnance Tea And he é t q 
Luk ntl irt \ 


r Wi RI ire other signs oO ipons progress atl rea ' i wee ‘ ‘ cle 


tempo a ipparent tro the pages ol thi uc ira th ‘ i il i i 
CORDNANCI tself a barometer of our national strength. Ge ! { t orce } \ , \ p 
eral Whitt aust hed ( hiet ot Statt ot the l nited State 77 1] areet . { o i 
Air Force, describes with conviction and authority the pr ‘ { hant px 
ent status and needs of our mighty air arm. His article wa Finally, st ' 
riginally presented as an adadre to the ie vers ol tl S ( { | 
Louis Post of tl LOA ita ent} stl eli : } | ’ 
city commemor the Post thirtv-second ar ersat , ' . " 

Also in thi ( i narrative by GCrenera Pate ‘ ( 
known Cor indant of the United State Marine Cor] | ‘ lved. ‘TI 
on the new ert i i iult doctrine now CINE follow lb « 


, 
that famed and hero1 organization. Here, too, are « 


of alert think: fast action, and 


Likewise in ti uc the renowned ¢ | cr « ul! \r \\ PTHIiAl i! 














Recent British Aireraft 





The (Gsloster Javelin delta-wing jet fighter, above, is armed with four De Havilland Firestreak missiles which home on their 
target by an infrared system. The Saunders-Roe S-R. 53 mixed-power interceptor, below, uses both rocket and jet-turbine 
engines and is said to be capable of extremely high speed and altitude. It is shown carrying Firestreak missiles (British photos 
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Admiral Hussey Receives Blandy Medal 
At Dinner Meeting Of New York Post 


H 





Left to right: Gen. B. W. Chidlaw, A.O.A. president; Adm. A. G. Noble; Kear Adm 
J. T. Hayward: Lieut. Gen. L. R. Groves, Post President: Vice Adm. G. F. Hussey, Jr 





General Barclay Addresses Meeting 
Of Middle Tennessee Chapter, A.O.A. 


July-August 1958 





Association Affairs Post and Division Activities 





introductory 
proceeded 


ith time 


Left to right: Maj. Gen. J. A. Barclay, guest speaker; Chair- 
man PF. D. Hart; Vice-Chairman Neil Cargile; Program Chair- 
man Dempsey Weaver, Jr.; retiring Secretary Paul Clements Child 
ing Corpor 
chairma Nisley repl: ’ as ry Manufa 
» the member | 
ease the member 
announced that ville Jour director of tl plosi reads”; Dr. | 
loubled in the ye hap and = pre chairman. intro tein, technical director, Mason & Hanget 
Silas Mason Company, lowa Ordnance 
Plant, Burlington, lowa, \ Study 
Characteristics of HBX Mixtures.’ 
» St les, manager of 1 


1 and technical de] 





A.O.A. Loading Committee Holds 2-Day 


tnnual Technical Meeting At Joliet’ 


At Loading Committee meeting were, |. to r., first row: J. N. Pearre, Col. J. P. Harris, 

Col. E. S. Palmer, Brig. Gen. J. M. Colby, Brig. Gen. J. G. Holmes, Comdr. Alan Ray, 

. Worl (operate Col. S. W. Parnelle, Jr. Lieut. Col. J. R. Browder. Second row: O. B. Hunt, P. M 

S. Rubber Company The ar I'weed, J. A. Batley, H. A. Price, Col. O. M. Jank, J. S. Peterson, H. L. Guenzler 
B. N. Finnegan. Third row: H. A. Child, M. H. Wegener, Dr. R. L. Rothstein, Harry 
a Steinberg, T. M. Cobb, R. C. Merrill. Fourth row: L. N. Saffian, P. C. Matthews, D. F. 

Wall y, Ill / miles soutl Moltz, C. G. Tolson, Donald Drite, J. G. Blick. The 2-day meeting was held at Joliet, Il. 


cupte total of nearly 60 square 
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Admiral Sabin Addresses Meeting Of 


Small Arms And Ammunition Division 


of Stafl 


Atlant 


July-August 1958 
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Washington Post Extends Welcome To 


General Hinrichs. New Ordnance Chief resin 


Louis Polk Addresses 
Meeting Of Florida Post 
\t Eglin \ir Force Base 
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CANADA’S SWIFT, FAR-RANGING ANSWER TO ANY SECURITY THREAT 


Every advance in aircraft engineering is 
exemplified in the Avro Arrow, capabl 
of traveling at well over twice the speed of 
sound to intercept and destroy enemy air- 
craft at extremely high altitudes. RCA has 
been assigned full responsibility for the de 
velopment of a complete electronic system 
for fire control, navigation and communi 
cation, and an integrated automatic flight 


control system. While an enemy plane 
beyond the range of human eye, thi 
svstem will detect it, and provide 
tercepting pilot ith a continuou 

of information, electronical! computed 
terms of position, range and rate of closing 
Associated with RCA in the project are 
the Minneapolis-Hone 


pany and several Canadian fir 


ell Re yulator Com 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 


CAMDEN, N. J, 
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ee AT NEW ORLEANS, LA 





Missiles And Astronautics Division 
Meets At Patrick Air Force Base wc 








ENGINEERS 
Research 
Development 


Career openings exist for SYSTEMS AND 
CIRCUIT ENGINEERS. All grades to SEC- 
TION HEADS and PROJECT ENGINEERS 


Requirements for creative engineers to as- 
sume major project responsibility for CIR 
CUITS and SYSTEMS from bread board 
stage to prototype, in the following fields 











systems compatibility. Experience 
on Microwave VHF & UHF an 


ysis 


RADAR SYSTEMS 


application of high power modu 


cw) reconnaissance counter 
measures, fire control & guidance 
systems optimazition, er 





conductors. Superior working conditions 


Division of Daystrom Incorporated 





Conduct tests 4& evaluation of Transmitters both standard and 
single side band, receivers, fre 


tennae 30 Mc to 3 KMec quency cynthesizers, systems anal- 


RE & Microwave techniques and SERVO MECHANISMS 
lators & transmitters (Pulse & ANALOG COMPUTERS 


ANTENNA DESIGN COMMUNICATIONS DIGITAL SYSTEMS 
& DEVELOPMENT circuits Logical design applications of 


semiconductor devices magneti¢ 
core memory systems. Solid state 


displays 


AIRBORNE & GROUND 
STATION TELEMETRY 


Sensing indicating and display 


techniques, commutation, subcar 


Circuit & systems engineering rier oscillators, miniaturization & 





ror analysis reliability studies 


Many opportunities exist for Engineers with advanced degrees or experience in semi- 


in well equipped labcratories and air- 


conditioned offices. Employee benefits include reimbursement for academic studies 


Send resume in strict confidence to Walter E. Wieland ALL SALARIES 


ARE OPEN. 


BDavstrom ENSTRUMENT review « 


RELOCATION 
Archbald, Penna. EXPENSE PAID 
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You asked ror it-we built it 


Alison announces 
the TCDA-500 Power Shovel Spevial- 


Re 
Y / » fa SS a new TORQMATIC Converter 
Af fo] designed exclusively for 
\ ’ power cranes, draglines and shovels. 


Shovel operators ai 
converter is the answe 


lower maintenance — higl 


And now Allison otter 
PORQMATIC Convert 
power cranes draghn 


these exclusive TCDA 1) features 


Exclusive LOROMATK 
makes availiable & cor 
Diesel engines from 150 to 335 ho 


interc hanging only tour | 


New positive-action oy 
clutch eliminates working 


pressure at all tin 


Super-duty construct 
periods of idling withou 
verter or clutch 


Triple roller-bearing out 


handles maximum sideload 


Integral gear typ 

trouble-tree lite 

Extra-« pacity fluid y my 

ing even in the heaviest duty s« 
lake a tip from more t 

12? different kinds of constru 
Get the Allison TOROMATI 

Ask your edt | 

Divi mon ¢ 

Indiana 


TORQMATIC DRIVES 


——s 


Po 
“epee ate 


July-August 1958 





\ssociation Affairs (Contd. Post and Division Activities 








AOLNGK 


SPECIALIZED WELDED Corea FABRICATIONS | 


aN 
for example 


VACUUM 
RETORTS 


This heavy INCONEL Vacuum Retort 
s one f a number f such design : : . 

is woe on Cong r Honor And Principal Speaker 
being produced by ROLOCK. Approxi , “ 

motely 2 feet in diameter by 8 feet high, it is used for high At St. 


yerature vacuum annealing 


General White Is Guest Of 


Louis Post Nleeting 


trusting such work to ROLOCK, you gain the many ad 
iges of competent engineering supervisior productio 

nel thoroughly experienced in the problems and material 
ved; a modern plant fully equipped for inspecti 


a as well as fabricatior 


lities and skill over a wide range of work 
d vacuum equipment, specialized processing 
€ orts, covers and bells, trays, tanks, fabricatior 
emblies in Inconel, Incoloy, Monel, the Hastelloy ind Stair 


nteels. Send us a utline of your requirements 
Put your problems up t 


OCcK INC., 1356 KINGS ; v y FAIRFIELD CONN 


M 
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Redstone 
tion ‘ med locked 
read fortravelb road, 


or plane. Original Fruet 


tran portin 


Lspenston 


Redstone Ground Handling Equipment 


Is Fruehauf-Designed and Fruehauf- Built 


Three-Part Redstone Transporter 
And Container Acts As Assembly Guide 
At Firing Site 


Among the many missiles for which Fruehauf has 
developed ground handling equipment either as 
prime or sub-contractor is the Army Redstone 
Typical of the handling problems which Fruehauf 
engineers are experienced in solving, the Redstone is 
so designed that it must be transported in three 
sections, yet requires protection against shock en 
route via any travel system, and has to be assembled 


at launching site. The Fruehauf-designed Redstone 
transporter and container units assist in doing the 
entire job with maximum rapidity and minimum 
expense 

\mong other important mi in which 
Fruehauf ground handling know how ha made 
important design or manufacturing contribution 
are: Nike Ajax and Hercules, Genie, Thor, Regulus | 
and II, Matador, Bomarc, Atlas, ‘Titan, Corpor 
Hawk, Polaris, Sergeant, and Jupiter 

Consult 


He projec { 


Fruehauf at any time for complete 


design, and manufacturing facilities for 


research 
any ground handling problem concerning mi 


equipment shelters, or weapons system 


ae FRUEHAUF 


MISSILE PRODUCTS DIVISION y=» 





10942 Harper Avenue, Detroit 32, Mich. 
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Congre 
ODM to 1 


vith requireme 





Washington Post Elects Officers, 
Hears Gordon Gray At Final Meeting 





Precision instruments require 


mirrors and optical parts of 


B) avsowute EXACTNESS 


OUR 


first surface mirrors 


with half-wave protection Commander Hern Addresses 


semi-transparent mirrors Pri-Cities Chapter Members 
. Spring Di -r Meeting 
metallic and non-metallic \t Spring Dinner Meeting 


beam splitters 


optic al filters 


| Guaranteed to be 
Without 


DISTORTION 
DIFFRACTION 
DIFFUSION 


All work to closest specification by the pioneers 
and leaders for a quarter of a century in de 


positing metal films. Send for our free booklet. 


EVAPORATED METAL FILMS CORP. 


Ithaca, New York 
Dept. O 
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SUPERSONIC 
rere | SUBSURFACE 


. 
This gas-lift valve B® ? 
extracts oil from j 
wells whose natural 
flowing days are 
over the management, engineering, research 


Both these products are examples of 


and production skills of U.S. Industries 
Both are essential to American military 
and industrial strength 

The divisions that comprise USI pro 
duce hAoth fire power and industrial 
power: from artillery shells, guided 
missile and aircraft components, to 
machine tools, storage tanks, electrical 
fittings, oil tools, steel pipe, giant metal 
forming presses. USI’s newest division 
the Kett Technical Center, performs 
research and development for both the 
irmed forces and for industry 

The interdependence of military and 
industrial power ts nowhere better ex 
emplified than at U.S. Industries, a pro 
duction team geared to American 


Strength and progre 


For specific information 
about products in your particular field, 


call or write: 


U.S. INDUSTRIES, INC. 


250 PARK AVENUE, NEW YORK 17, N. Y. 
OXford 7-4141 


<=“) 
UST AXELSON MANUFACTURING CO GENERAL EQUIPMENT CORP ORDNANCE DIVISION 
Petroleum pumping equipment Sales and service of nstruct Jperat f she 


agricultural and industria quit the 


DIVISIONS CHICAGO STEEL TANK CO ment in Puerto R SOLAR PERMANENT CO 
ND Steel tanks, processing equipment Refrigerated bulk milk tar 
SUBSIDIARIES pressure vessels KETT TECHNICAL CENTER, INC stainless steel cookware 
Jasic research engineering and 
CLEARING MACHINE CORP development Sa SS © Sie Ss. 
Mechanical and hydraul meta a ne . , 
forming presses, engine lathes KOPPEL (PHILIPPINES) INC 
sles and service of constructior US! INTERNATIONAL 
CONDUIT FITTINGS CORP. gricultural and industrial equi, Export of railway, agr 
Electrical conduit fittings ment in the Philippines ndustrial equipment 
WESTERN DESIGN & 
GARRETT OIL TOOLS, INC OIL FIELD SALES & SERVICE, S.A MANUFACTURING CORP 
Oil drilling, production, transmis Sales and service of oil field Electronic and structura 
sion and distribution equipment equipment in Venezuela ner { 


r 
{ water, gas 


ts aircraft and 
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Rio Grande Post Members suests at t ud t the dinne during t 
Hlear About Satellite ed § 
\t El Paso Dinner Meeting 


O 
} { { { 
Pa chief Louisiana Post Celebrates mmunit ( 
) Ordnance Day With Visit To ral | 
, Longhorn Ordnance Works ef . 
( 
I | | t ( ( | 
O: \ 
{ 
| cor 
( H 





Washington Post Visits 
Fairchild Corporation 


Plant At Hagerstown, Md. 


() Via 


ROCKET PROPELLED TEST VEHICLES 


@ MECHANICAL DE 


@ AERODYNAMICS @ MANUFACTURING 


@ PROPULSION SYSTEMS @ FIELD TESTS 


IRCRAFT 
RMAMENTS, INC. 


Cockeysville, Maryland 
A SUBSIDIARY OF UNITED INDUSTRIAL CORP 
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TOUCHDOWN...EVERY THIRTY SECONDS 


The weather has closed in. You peer out the window and further instruction nothing except the electro: f 
see nothing perhaps not even the wingtip mation he sees before him on the trument } 
You are orbiti Stacked” over the iirport Waiting the meaningful “bee; in his earpl 


your turn to land Another ‘‘first’’ for 1TaT 


““We will land in 12 minutes”’ ITaT has long bec i pioneer i 
The Captain’s reassuring words come over the intercon I1TaT laboratoric leveloped the 1 radi , r} 
We will land in 12 minutes first distance-me i equi r the N itl 
Now you are being brought down in easy stage safel Air Force they developed i nerfect rACAN(Y ’ 


over the Outer Marker Beacon the Middle Marker N i tion the t ! ! ! 
the Inner Mark then touchdown on the runw 


} | if 
Every 30 seconds. somewhere in the free world. a plane Last vear the Ci 
is landed sately | ILS the Instrument Landin System VORTAC in apy { 
developed by ITe«l ind installed ht { 
every major airport here and abroad 


’ r) ’ 
Air passengers relax—pilots too! te 
Air passengers everywhere know this é& { he f 


feeling of 
I he pul t Tine it too Be 1usé he ti 
controls the i! t all time Once 


ne is ¢ ne e-path fhe eeds ( er 
FARNSW ECTRONICS MPANY- FEDERAL ELECTR RPORA 
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erg ht rit . togethe t . t ! I ent , treme everal mator irea ft muilita ul 
that . i t inulacturing erest rt P , TT | all case cept t ‘ f ea 
on the : 1? f ban meeti ire ed throu tt ca luction the ita ere ndicat f 4 
He iptable . . ght ere . i t thie gra t olume mall busine prov I ri 
Ck i ranit ‘ i th « rie i ver-all ustria cture 
Mf , , f alu , co —_ | fe f it This wx ~~ > ‘ f 
= ' mul . Asti ! Cllal al thie \ te Sand meeting ittence ¢ 
t uu 1 1 Ra ‘ t ed 300) me hye e Post at > 
— ciple t1 meml clamore Hilton H (he Frontier Chapt f 
ed | v in ae x f i ee oe ! 
‘ t ul — all ‘ ‘ 
‘ ‘ f ( I. Seeve f \ircraft ( t 
ft He read the preamble to the A.O.A 
= pall RGus x Secretary Higgins Addresses titution and welcomed the large de 
' 
beset ' Annual Meeting Of Empire tion of memix Phe cation 
Post At Buffalo, N. Y.  aphnden Rev. Plulip E. D 
S.] esi ( us ( 
i if 1 1} ‘ le rT cy’. £ ; , 
i eco! \ I tl ice it Lal it [nie ¢ 
@ AT PITTSBURGH, PA, mi ‘ f ( the logistic f the Ar ident ; P 
{ treated t chia ‘ t t ‘ fa vddre I e H ented t 
, ' fic rank H. Higgins, Assistant Secreta Secretary Elie 
Lieut. Col 1 Bogart, f the Army, at the annual dinner meet ph F. Peo, Houd | 
tt Pittsburgh On f the | ire Post, American Ore ) also ; ; 
ce. 7 mdred and fif L114 lat it Buffa N. ¥ the Ord ‘ t | 
‘ ithere t Pittsbur I 1, 1958 tion was pronounced | Ty } 
I 1 ite Hotel it 1 ecreta HH \ ! ) ( iree « But eT \ {1 ter |’ 
May 6th for this special meet istics for the Army, presented statisti: Church, Buffalo 
‘ t ( il \ () ¢ ‘ lata thy irge pr orth ; The officer ‘ | I , 
1M t lite elopment rk he | e | ill | ine im the Frontier Chapte P listed Sect 
IT of tl 
EXPERT CONSULTING SERVICE 
from the world's largest producer Powder Metallurgy Group 
of special vacuum-deposited coatings! Holds Spring Meeting At 
When a pecial problem of vacuum-dep itin i Chrysler Training Center 
coating on glass or other material slows you up More tha f cient 
call Liberty. We will try to take some of the design +; le ‘ 
load off your hand nd save vou time uid effort ‘ : oe 
Our complete ind expert consulti FOngIneerinig sery he + = ge 
ice has he Iped olve thousands of peciala inert ro. re “ : ; 
Free Reference File \ Res = — C 
This file include data on reflection, ti MISSI . ; — 
idherence, hardne durability, water resist ‘ ‘ F , —_, 
mal other characteristics of these vacuu eposit \ vf 2 109 
coating receded } eeting of ¢ 
© Aluminum First Surface Mirrors tafh of ( ¢ 
© Chromium First Surface Mirrors May 22 
® Gold First Surface Mirrors , : P ‘ 
® Neutral Filters wa wry ees : ve 
® Transparent Mirrors lay 
© Beam Splitters, Hi-Efficiency 
(low or no light absorption loss) rte 
Beam Splitting Dichroic Mirrors ( urt | ' 
® Beam Splitting Dichroic Filters \f e , 
© Metallic Electrically Conducting Coatings eee 
© Transparent Electrically Conducting Coatings 
© Beam Splitters or Dichroic Mirrors ‘ 
(with transparent electrically conducting coatings) 
© Low Reflection Coatings M M . ‘ 





write TO 


Lo, LIBERTY vacuum-deposited COATINGS 


GLASS LIBERTY MIRROR DIVISION °* Brackenridge, Pa. 
LIBBEY - OWENS: FORD GLASS CO. a een 





K 


ORDNANCE 








ORDNANCE 


ARMY «+ NAVY e¢ AIR FORCE 






ENGINEERS 


NOW... Available for you at the 


H. P. WHITE) LABORATORY 






RANGES 


Can accommodate a// small arms and automatic weapons, as 
well as other weapons, equipment and devices requiring 


controlled, isolated test areas. 


BALLISTICS RESEARCH 


World wide reputation as one of the leading private ballistics 
laboratories. All facilities available, including necessary 
instrumentation and equipment. Specialized experience in 
the development and application of powder actuated tools 


and devices. 


MACHINE SHOP 


Complete for parts manufacture and repair as well as prototype 
manufacture. Highly skilled personnel. Your whole design 


problem can be solved under one root 


- + « PHOTOGRAPHIC INSTRUMENTATION 


High speed, standard speed, and time lapse motion picture 
photography accurate, scientific data reduction from 
mouon picture film, Equipment and services available wherever 
you are—or at the H. P. White Laboratory—to answer nearly 
every problem in photographi recording, measuring, and 


instrumentation 


WRITE TODAY FOR FREE BROCHURE 


H. P. WHITE) LABORATORY 


— LS ) RESEARCH - DEVELOPMENT ENGINEERING 
iy DEPT. B, BOX 331 BELAIR, MARYLAND 
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( He t¢ i t i 
{ 
() tituti } | ryy ’ ’ 
_ Senta Ordnance R.O.T.C. Honor Cadets 
So a Receive A.O.A. Scholarship Keys 
) lif ( 
) } | 
; , (>) Tt ¢ 
R | 
| 
I ) | | l 
( l 
(dr ‘ { 
better, faster, at lower cost... Fi taeee i 

with the Murcif{f mernop nog 
Markem machines are helping ord- 
nance installation ive time and Ht B 
money in their marking operations 
The Seri »A shown manually or 
automatically eceives, print and Find out how the Markem Method — 
eject projectile (> mm through 105 the right machine, type and marking ‘ M 
mm, or other cylindrical objects up to compound—can help you make your » TD 
10 mn llameter, vel ng o to 100 mark ... better. W rite for full details, 
pounds, Typica A features includ 
quick changed 1 tinge element MARKEM MACHINE CO., 


Keene 9, New Hampshire 


emovable inking-printing unit for 


ca y acce in conveyor line set Ups; J ' eielJ » ieee tee ts 
self-contained electric drive; explo- 
, 4 7o AME YOUR Ane 


sion-proof equipment when required.  ( 
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more Alcoa Imagineering for defense ... HOW TO FLY A HOT JET 1600 MPH 


Alcoa’s newest discovery in light alloys has cracked the thermal barrier 


confining aluminum 
craft. Called X2020, it holds its strength at 400°I 


a full 100° higher than its predecessor ind 
exhibits marked improvement in resistance to load deflection. As a result of this m jor break 
through in metallurgical research, airframe manufacturers can save both the v 


veight and the cost 
piled on by alternate materials. 


Alcoa is now supplying samples of X2020 to military, missile and aircraft organizations for 
their own testing and evaluation. Development of new alloys, methods and techniques of fabrica ALCOA 
ALUMINUW 
tion—putting aluminum’s light weight, versatility and noncorrosive characteristics to work in A 
industry and defense—is a never-ending task at Alcoa 


Alcoa Imagineering flew with the Wright brothers; today, it accounts for X2020. Military de 
signers, Manufacturers, specifiers, all draw on Alcoa’s wide span of experience. Call on Alcoa 


Contact the nearby Alcoa sales office or write to Aluminum Company of America, 850-G Alcoa 
Building, Pittsburgh 19, Pennsylvania 
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How PASTAX suows 


ENGINEERS WHAT'S HAPPENING 


PRATT & WHITNEY AIRCRAFT ENGINEER GETS 
CLOSE-UP VIEW OF COMBUSTION PROCESS WITHIN 
THE AFTERBURNER OF ADVANCED JET ENGINE TEST. 
FASTAX HIGH SPEED MOTION PICTURE CAMERA 
SIMULTANEOUSLY RECORDS PROCESS. 








The combustion principles in 
the modern aircraft engine 
are extremely important to 
test engineers at Pratt & 
Whitney Aircraft, for the de 
sign and development of high 
heat release rate devices. The 
ignition of the mixture of air 
and fuel in the proper pro 
portions, and the rapid mix 
ing of burned and unburned 


Photo of atomization and distri 


gases involve a most com 
plex series of interrelated 
events—events occurring simultaneously in time and 
space. Only by slowing up this fast-moving action with 
a Fastax High Speed camera at speeds up to 16,000 
frames per second, and projecting this film at a 
normal 16 frames a second can 

the engineers see what is 
happening for later study and 
evaluation. The highly successful 
performance of engines like 

the J-57, J-75 and others stands 

as a tribute to the Pratt & Whitney 
Aircraft engineers 


WRITE for Bulletin FA-16 WFE-17 FASTAX 


for more detail information. Combined motion picture 





ond oscillographic camera 


‘WOLLENSAK 
OPTICAL COMPANY + ROCHESTER 21, N.Y. 





9? 












bution of fuel in fuel injection 
system under flight condition 
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DD. W. McKenzie R. W. Zeltman P. C. Ackerman 


R. D. Dent 


{ / Cad | ( ri ( 
lll., is a jumior majoring in mechanical engines y H 
member of Skull and Crescent, Scabbard and Black 
Sigma honorary societies, and pla 
n nuclear power engineering 


Lafayette College Cadet Ma Robert S. West 


N. J vas a chemical engineering 1 





R. C. Nichols R. S. Westley J. S. Brunner 
ORDNANCE 











Guiding a missile, or speeding flight and flight environmental 
data back to control and tracking centers, is too much of a job 
for conventional communication systems. Supersonic speeds 
call for lightning fast data communications, coupled with the 


utmost reliability. 


Capitalizing on the ease of converting messages into digital 
form, Motorola scientists and engineers have developed a num 
ber of Data Link Communications Systems suitable:for piloted 


aircraft, as well as missiles 


NERVE CENTER FOR DATA LINK SYSTEMS 


With Data Link Systems, messages that have been translated 
into on-off pulses can be transmitted by any of the common 
modulation schemes with a suitable carrier. The transmitter can 
be air-borne, ship-borne, or land-based. Received messages are 
amplified, decoded, and transformed into a form suitable for 
display, or stored for some future time, or used for direct control 
through auto pilots, for example 


One of the Data Link Systems designed at Motorola utilizes an 
all-transistor converter-coupler, packaged in modular form 
The total system consists of eight modules, each approximately 
4” x 8” x 1%”. The fully transistorized circuitry is of the highly 
reliable diode-matrix type logical circuitry used in many digital 
computers. The switch type transistors employed are a product 
of the Motorola Semi-Conductor Division. Indicative of the 
stringent testing program to which the transistors are subjected 
is a 1000-hour life test at 85° C. 


For another Data Link program, Motorola has designed a 
\ system featuring resolver-type outputs. A single time-shared 







servo amplifier positions anyone of the five resolvers in accord 


ance with commands from the ground transmitte 


These two Motorola Data Link Systems aimed at solving one of 


the important communication problems of the missile age are 





examples of the complex programs conducted by Motorola for 
varied military needs. 


MOTOROLA INC. 


MILITARY ELECTRONICS DIVISION 
Chicago Area Center « 2710 N. Clybourn Ave. ¢ Chicago, Ili. 


Western Area Center e 8201 McDowell Road ¢ Phoenix, Arizona 





Posit ns open to qua fi¢ J Eng é I PP} 














‘ 7 
Communications Component Nev getonre Eiectrone Few Peace Faupment Des gr M eee Syeter 
Deegnr Systems Countermeasures Eng neering end Modern setor ene Componente 
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For Safe, Leakproof 
Shut-off 
of Liquid Fuels 


SPECIFY: 


. 


GATE VALVES si teas teas Cadet Mai. Richa 


His extracurricular activities 1m 


Chevron Packing ul ts. A Distinguished Military Graduate 
Expands as pressure é | in the Ordnance Corps, U.S.A.R 
increases to prevent 
escapage at stem. 









Chest Vented hee ck tie Steen Coametl ond Sins Eas 

to Pipe Line - 8 conn ned te the Ccimanre Cores R 
Seal on one side vents 
chest to pipeline, thus 
preventing locked-in \ur is manta 

pressure buildups. f ectrical engineet ie ; a ff 


/Micro-finish : i ” Wilit se Deals 

/ Wedge 

Seating surfaces are rsu j brash ' t 
precision finished for \ 1 
exacting metal to metal we 3 tramura — Hi 
fit against se its 


Positive — 
Shutoff Seal 
Located in one side of : , sa a o , 
” the wedge only, this seal ; 
compresses against 

| seat forming an SPECS 
absolute shut-off 
' —" e CHARLES T. FISHER, JR 


~~ Integral 

Body Seat 

Integral design elimi 
nates threads, welds & | t () 
other objectionable sur- 


face irregularities 


{ 


@ Proven under environmental field 
conditions, these contour engineered 
Gate Valves seal equally well with line 
flow in either direction. Seal in one side 
of wedge vents valve chest to pipeline 
preventing dangerous pressure buildup. 
Valves are available in various sizes ina oe “ 
range of metals. Write today for literature 7 

and the name of your nearest 
Hamer representative, 

/ 


A a2 


Send for FREE Bulletins LTG, VCG B® +f 


i i. we swe nC 


58-18 Box 1851 — Long Beach 1, California 
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EXTRUSION * CASTING * FORGING + FABRICATION 


URME'’E" 


Ferrous, non-ferrous and titanium alloys give you 


the properties you need for positive performance. 


TRANSVERSE STRENGTH TORSIONAL FATIGUE 





MECHANICAL PROPERTIES 
EXTRUDED ASTM A-335 GRADE P11 TUBING SAE 6150 STEEL @ 10’ CYCLES 


75.1 75.0 AIR MELTED VACUUM MELTED 


643 


LONGITUDINAL 








an, | cer 
TRANSVERSE 


IMPACT STRENGTH _ ELEVATED TEMPERATURE 


CHARPY IMPACT STRENGTH. OF STRESS RUPTURE CHARACTERISTICS OF 
GRADE TP 304 TUBING FORGED NIMONIC 90 
21,160 PSI STRESS AT 1600 F 


II 


thove are examples of physical properties resulting from CURMET Processing 


Consult CURMET for data to meet your design problems. CURMET Processing has been 


developed by the Metals Processing Division of the Curtiss-Wright Corporation 


il4 





FOR FULL INFORMATION, WRITE TO 


METALS PROCESSING DIVISION 4) CURTISS-WRIGHT CORPORATION 
760 Northland Avenue Buffalo 15, New York 
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AIRCRAFT 
DALLAS 


At Temco titanium is keeping its promises to the aircraft industry. No longer 
the intransigent metal, titanium in precision assemblies has become routine 
here. Through the development of Temco's Ti-Brite process, the tough titanium 
scale which once limited the material's usefulness is electrolytically removed 


without etching or disturbing the most precise dimensions 


And at Temco a successful process for chrome-plating titanium may be the 
major break-through in the feasibility study for extending its temperature resist 
ance beyond the 800-1000°F range. Forming, spot welding, precision machining 
wre everyday Operations. Temco’'s proven capabilities in precision automat 
fusion welding have proved especially effective in the assembly of titanium 

A case in point: the front compressor casings of Pratt & Whitney's J-57 


produced at Temco 


Quality and reliability of assemblies produced at Temco are assured by the 
extensive facilities of the Quality Control Department and Metallurgical Labora 
tory. These include the newest non-destructive spectographic and large X-ray 
equipment 


ipabilities in advanced metallurgy in titanium, aluminum. austenitic steel 
tainless steel are typical of Temco progress. And now research and develop 
ment capabilities are challenging the rare earths beryliun olumbium, tanta 
lum, molybdenum for tomorrow's needs. As the aircraft 


a Tern ipabilities to design, tool 


ndustry grows 
and produce for it. Whether your need is 
for a component, a subsystem or a complete system an inspection of Temco will 
be informative and profitable 


y 
: 1 tl CHALLENGE TEMCO...TODAY! 
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100 HOUR RUPTURE CURVE 








, KELSEY-HAYES 


Automotive, Aviation and REToENerat Parts + Hand Tools tor 


i! 
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Vought Vocabulary 


7 / / © - 
in g e-nu 1-ty: designing a 12-ton missile 


to fit inside an atomic sub 


ulus Il missile is twice as long as Aboard its special, globe-girdling sub, Regulus I wi'! 
med with delicate instruments move invisibly any distance tb its launching point. There 


uw warhead. Yet Vought engineers it can begin a supersonic, long-range strike in minut 
Il to serve ilely. efficiently aboard Or it may lurk unseen for months as a patient and 
t nuclear-driven ubmarine Ss ready dete rrent 


wted the missile against underwater A chilling prospect for would-be aggressors, this 
ned it for wolar ice ol equatorial example ot Vought mgenuity 


like Voudcht matles | leet vete ran 
lable we ipon, accurate from con 


ubs, from surface ships or highly OUGHT AIRCRAFT 


hore haimechers NCORPORATEDO CPALLAS TEXAS 


aa ig ee a foe 
og ee 
cE a oe a Et 

‘ 4s 





aE —-— 


x Saye Tee - 
_ rr ae 
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KOHLER |eueeebean 
a feit ia 


347 


@ Balanced crankshaft— 
ball bearings at both ends 
@ Externally mounted breaker 


points 
@ Positive splash lubrication 


@ Aluminum alloy cylinder head— 
deep fins for efficient cooling 


@ Mechanical governor for accurate 
RPM control 


Riding Tractors 
Rotary Tillers - Orchard Sprayers 
Centrifugal Pumps - Weed Cutters 
Highway Line Markers - Conveyors 
Riding Lawn Mowers - Turf Aerators 
Snow Blowers + Refrigerated Trucks 











Lawn Rollers + Cultivators - Grain Blowers - Milkers - Grain Elevators 
Disc Grinders - Pump Jacks - Portable Saws - Sprayers - Motor Bikes 
Hoists + Floor Sweepers - Augers - Air Compressors 
Concrete Mixers - Vibrators « Scooters - Rail Drills 
Sand Spreaders + Spike Pullers - Tie Tampers 
Kohler Electric Plants 


FROM 3 TO 24 H.P. Send for 28-page illustrated booklet 


KOHLER CO. Established 1873 KOHLER, WIS. 


KOHLER or KOHLER 


Enameled |ron and Vitreous China Plumbing Fixtures + Brass Fittings + » Air-cooled Engines + Precision Controls 
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EXPERIENCE 

IN 

ORDNANCE 
WORK 


Here are some of the 
Ordnance items produced 


by Aetna-Standard 


over the years... 


Gun Mounts 

Gun Carriages 
Howitzer Carriages 
Drill Guns 

Pilot Models 

Breech Rings 

Navy Yokes 

15° H. C. Projectiles 
Shell Crimpers 


Firing Mechanisms 


Leveling Sockets 

Axle Bearings 

Nozzle Plugs 

Traversing Mechanisms 
Bogie Hubs 

Rocket Cases and Launchers 
Landing Mat Machines 

Fork Lift Trucks 

Half-Track Carriages 


Skysweepers 


Tank Turret Redesign 


AETNA* STANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY 


General Offices: Pittsburgh, Pa. + Plants: Ellwood City, Pa., Warren, Ohio 


Research Laboratory: Akron, Ohio 


CONTINUOUS GALVANIZING LINES 
UOUS ELECTROLYTIC TINNING LINES 


CONTINUOUS ANNEALING LINES «+ 


+ SIDE TRIMMING AND SHEAR LINES AND 
OTHER FINISHING EQUIPMENT + CONTINUOUS BUTT WELD PIPE MILLS + SEAMLESS 
TUBE MILLS + DRAWBENCHES AND OTHER COLD DRAW EQUIPMENT + ROLLS AND 
CASTINGS + EXTRUDERS, MILLS, PRESSES FOR RUBBER, PLASTIC AND CHEMICAL 





NEW DEVELOPMENTS 





New Military Vehicles 


Kecent developments in trans] m matériel include thre 


| personnel-cargo vehicles, ar 10-ton truck, a pneu 
! ‘ troop and cargo carrier, and a rough-terraim 
forklift 
Ihe ton, 4x4, utility 
good riding qualities 
d to become i replace 
440 pounds lighter 
in the M38A1 
woly l 
Carricr 


XM443E1, 


New 434-ton combination cargo and personnel carrier. 


M274 Mec 
Army Ord 
ind Maru 


her dk elopn ent 


, 
\ new lightweight r produced for the 


Marine Corps by Americar otor orporation under an Arn 
Ordnance contract. Called : ghty Mite because of it 
. rugged constru roadability, the new ve 


mlv 1.700 pound I is powered by a 4-cylind 


tstandine perfor: 


r of 11,500 pounds in 


ORDNANCE 





- 
u 
S 
g 
Q 

a) 
~ 
‘= 
> 
b 
3 
— 

Qa 


Manufacturing 


Reliability Engineering « 


« Development « 


Research 


complete facilities for: 





MILITARY 
PRODUCTS 








International Business Mach 


nes 


4 


The |BM Military Products 


; 


Division has access to the 


; ? r 


u range of nvestigatio 
constantly in progress wit! 
IBM Research. Studies 
the fields of ryoger 

condu 


and 


Products Div 
velopment 
electron 
applicable res 
eries in Das 
reflected 
ectroni 
designed 
utmost 


e reliab 





FORGING 
THE 

FUTURE 

OF 

SOLID 
PROPELLANT 
ROCKETRY... 


4s 


N/AT HUNTSVILLE, ALABAMA 


‘At the Ordnance Missile Command, Hunts- 
ville, Alabama, Thiokol’s Redstone Division 
pioneered the first successful, large, solid 
propellant rocket engines. Breaking the 
size barrier made possible such engines as 
today's Sergeant, and future solid pro- 
pulsion systems for missiles in the IRBM and 
ICBM class. 

Thiokol scientists at Redstone continue to 
lead in the development and application of 
the most advanced concepts in solid pro- 
pellant rocketry. 

Engineers, scientists—perhaps there's a 
place for you in Thiokol’s expanding or- 
ganization. Our new projects present chal- 
lenging problems and the chance for greater 
responsibility. 


wf PP ON eX 
‘) —— 
CHEMICAL CORPORATION 


TRENTON, N. J. « ELKTON, MD. - HUNTSVILLE ALA 
MARSHALL, TEXAS - MOSS POINT, MISS BRIGHAM CITY UTAH 
DENVILLE, N. J. + BRISTOL, PA 


Registered trademark of the Thioko! Chemical.Corporation for its liquid polymers, rocket propellants, plasticizers and other chemica 
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BEAMING A MESSAGE 
FROM A PATCH OF SKY... 







Typical 28 foot paraboloidal 
antennas as used in a Philco 
8,000 mc forward scatter sys 
tem with diversity 


Philco Pioneers a New Science of Super High-Frequency Microwave Communications 


d},;] ' 1 rif mr ' nr ne 
Philco 1s pioneering in the ICVEloO} ent of new cle 


nd picked ut the receiving station hundre of : 
Forward scatter enables high trequency signals to leap 1 taint ( | 
larg< Dodte ot water even fe Ow the rt} rvature eVvol he hor 
This new technique enables the e of portable rece y equipment f 
mendous advantage for military tactical Communicati GOVERNMENT & INDUSTRIAL DIVISION 


4720 Wissahickon Ave 
Philadelphia 44, Pa 
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KEEP AMERICA STRONG FOR PEACE So Pestrmens (Con, 








e pneumatic-roller-type cargo and 
personne rrier \M-401 is under test 
Using the rolligon axial-drive principl 
the XM-401 eighs 13.000 pound 
will be used a pecial-purpose vehicle 
I i tonnage ve adve ( 
terran K i " imp ind, a 
snow 
Lhe I forklift mace 
t ’ mie c ols ind the othe 
tor i t t omit ca ! Ve 
readil rt al to ve It 1 
ol vate t load 1 1 cratt i 
trans! to wid t ive wome\} 
Phey car i ( ind iow, and virt 
ally all ‘ i it terra rT 
sible to mventional materials-handlin 
equipment, 
M14 Rifle Production 
Springfield Armory recently began pilot 
productio ‘ i ft appr 1 
15,000 of the Ars 114 rifh 
Adoption of this rifle was announced or 
Give this to May 1, 1957. A heavvy-barrel version, the 
M15 is equipped wit i bipod and regu . 
larly adapted for ful tutor tr re Bot 
- use the 7.62-m1 NATO rtridyec | 
M14 and M15 together will replace fo 
’ - ent ) veapo the M1 (Gar 
ET him know how the Ordnance Association works for the national’ “""' 
4 and rific the browning auto th hie 
defense along with our armed forces... and how his support of the 4, BAR. the caliber 30 carbine. and ¢ 
A.O.A. can really he Ip. M3 submachin 
E Tl 1 t ( ! ( il il ct 
At the same time, be sure to explain the benefits and services of — the new rifle since its adoption. Exp 
membership (listed below), and tell him of the personal satisfaction nee #4 held Armory { 
; ‘ the pilot lo be used in connecti 
you derive from being a member. ih Gis canadien ol a. AG sii, + 
a : hence ta hed A () 
He Oxpnance Magazine (bimonthly). x THe Common Derense ' pte ” 
. nance practice 
Newsletter (monthly). x [Npusrriat PreearepNess (bimonthly) 
Submarines Set Records 
%& Membership in a local A.O.A. Post. Ap 
Vo Atlant eC 
| ~— _ ~& 7 ul } ry 
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The Distribution Transformer Department of the General Electric Com 
pany, Pittsfield, Massachusetts, is presently using seventy-six 109.5-cu.-ft.- 
capacity National* Seamless Steel Cylinders to store oxygen, hydrogen and 


National 
a iona nitrogen at 947 psi. Each cylinder is 24-inch O.D. x .500-inch wall. The gases 


are used for testing purposes and for preparing transformers for shipment. 


Seamless No matter what your gas storage problem, you can count on the strength 


and dependability of USS* National Seamless Steel Cylinders. Each one 
is pierced from solid billets of high-quality steel and subjected to a rigid 


7. 
Steel Cylinders hydrostatic test before leaving the mill. If you have a storage or pressure 


vessel problem, let us solve it for you. Write to National Tube Division, 


store Oxygen hydrogen United States Steel Corporation, 525 William Penn Place, Pittsburgh 30, Pa. 
, “The world’s largest and most experienced manufacturer of tubular products 
and nitrogen 


NATIONAL TUBE” 


National Tube ; 
tien of (is8) united States Steel 


New 
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Dr. H.H Kurzweg, pioneer German rocket scientist who is now Associate Director for Aeroballistics at NOL, 


interprets nose-cone data obtained in supersonic wind tunnel test 


FROM UNDERSEAS TO OUTER SPACE—WEAPONS OF THE 
NAVAL ORDNANCE LABORATORY GUARD OUR FREEDOM 


nd applied research—and the devel 
advanced we ipons for underwater, surface and ait POL 
wartare—are the vital missions of the U. S. Naval Ord marin 
nance Laboratory near Silver Spring Mad 
Established in 1918 as a small ¢ x perme ntal ow up 
to design sea mines and fuzes, Now has become e ol 
the nation’s most re spected institutions for military re 
search and deve lopment Phree thousand pe 
cluding 1,000 scientists and engineer vork 
modern $50 million facility 
vears, the Laboratory 
ontributions to 


! nal defense hi Wo 


imines helped t ti 


1 Was 
Japa 


recently, Ne 


ortes 

th 

fense agai derm enemy 
loda NOI vork e1 
field of advanced weapon 


his is one of a series of ads on the tec hnic al 


activities of the Department of Defense 


Ff 


FORD INSTRUMENT 


oO Ff SPERRY RAND 


co. 


31-10 Thomson Avenue, Long Island City 1, New York 


ee 


Field Sales Offices: Beverly Hills, Calif.; Dayton, Ohio 
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Here you see the operator loading the 2140-Ton Farquhar Hy 
ing Press. N ne is in this press cell when the press 
at the Astr yne inst tior t McGre r, Tex 


Astrodyne uses this 2140-Ton 


FARQUHAR EXTRUDING PRESS 
to make solid rocket propellants safely 


peo Farquhar 2140-Ton Hydraulic Extruding Press does its work in 


the silence of its own cell, compacting today’s powerful solid rocket 


propellants. In operation at Astrodyne’s plant in McGregor, Texas, it is 
typical of Farquhar Presses designed and built to do unusual jobs 


The construction requirements met by this Farquhar Hydraulic Press 


are unique. Speed and pressure are applied and released gently. The 
temperature of the punches and material cylinders are held within close 
limut Extremely high vacuum ts maintained in extrusion chamber. All 
electrical controls are explosion-proot and completely automatic All 
movements are programmed and recorded in a central control bunker 
placed at a safe distance from the unmanned pre cell 

Write for complete information on all Farquhar Presse tandard or 
special, hydraulic or mechanical (O.B.1. Gap)—or, better still, ask for our 


proposals or recommendations 


Farquhar Special Machinery Department... 


Our qualified stat! will build your special machinery to meet your exact 


requirements— your inquiry will receive prompt attention 


A. B. FARQUHAR DIVISION 
The Oliver Corporation 


Press and Special Machinery Departments 





York 39, Pennsylvania 







OLIVER 


Vv Also Manufacturers of Farquhar Conveyors 
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f troops lool ke one object, but on the 
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Surveillance Drone System 
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vstem utilizing the SD-2 drone is be 
developed r the | ». As 5 
Co | | ifacturi ( 
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New Research Gun 


Air Particle Monitor 
The first f roductic f 
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...1n traversing a missile 








specify fast, accurate, nongred ‘packaged’ drives nd VicKERS 


Faster motion the faste 1, cle Narrow deadband 
celerationand reversal of any J rt t , ‘ ( 
Instantaneous power n ie thar 1 Compact 

econd ee ee in be t! ed 7] ero eight. t’u 

to maximum displacement ind u 


eases onead Gugeuemens 
of ceapeens oremen » met ‘ 


TcRERS design req rement = al Soy PAG 


Write for Vickers Ultra fine contro! 





pane wedi ed been ele vale d and t uned ith except 
ste and manual curacies down to speeds appr 
dh, pe 5 Ph High power gain ! 
reuits t easily controls hundred i horsey 
JiC symt 
; a A Phone, wire or write for detailed information or a visit by one of our application engineers .cess 
we y 
head. ——— — 
VICKERS INCORPORATED Hydraulic Pr 
e ‘ , for Mari 
DIVISION OF SPERRY RAND CORPORATION 
Gr r [ 
Marine and Ordnance Department and Ground | 
WATERBURY 20, CONNECTICUT Applicatior 
MO.213 DISTRICT SALES OFFICES: DETROIT, MICH. + EL SEGUNDO, CALIF. « MEDIA, PA «+ SEATTLE, WASH. « WASHINGTON. D.C 
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WHAT IS “TOTAL ELECTRONICS’? 


MVE 24 FEN 4 a 


BALTIMORE *DENVER'‘*ORLANOO 
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New Radio For SAC 


Daytime Star Tracker 


Lightweight Mine Detector 
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GarWood-built HC-4 Cranes 
give the Navy 


4,000 LB. CAPACITY... 
FULL HYDRAULIC OPERATION 


Designed for military helicopter air lift, the Gar Wood 
HC-4 Material Handling Crane offers simple yet rugged 


design ... full hydraulic operation. 


Cantilever-type boom telescopes from 8 to 16 feet. 
Structural steel fabrication minimizes weight, but 
assures adequate strength. Hoist, swing and boom 
operations are controlled by separate hydraulic levers 
located at operator's fingertips. Outriggers and jacks 


are also hydraulic, with controls at rear of platform. 


Gar Wood manufactures a full line of truck 
equipment and construction machinery. For more 
information, write to Customer Service Department, 


Gar Wood Industries, Inc., Wayne, Michigan. 


ye 

GarWvo0d 

INDUSTRIES, INC. 
Wayne, Michigan 


™~ 
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ORIUDNAN( 


The design, development and testing of 

advanced ordnance products and sys 

tems is one of the principal activities of 

the Research and Development group 

at Rheem Aircraft Division. The techni 

cal capabilities of Rheem in this field 

are evident in the extensive list of proj 

ects currently being conducted for th 

military and their suppliers 

¢ MISSILE WARHEAD SYSTEMS 

¢ FUZING 

* EXPLOSIVI 
TESTING 

¢ MINES 

¢ GRENADES 

¢ PRACTICE BOMBS 

Rheem Ordnance 

pared to conduct complete programs in 

the field of ordnance systems including 

© concept 

e systems anal) s4s 

¢ development & testing 

© prototype 

© production engineering 


Ordnance research and 
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Engineering is pre 


enginecring is 
complemented by the production facili 
ties of the Aircraft Division of Rheem 
Manufacturing 
products and systems are currently in 


=e 
Numerous ordnance 


pr duc von 


The Rheem deve 


fem hein 
Ri eem 


} ngeinect 


nical work! 


RHEEM MANUFACTURING CO. /AIRCRAFT DIVISION 


11711 woodruff avenue 


j 


downey, California 








ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronautics 


(juided Missiles 


Propulsion 


(CrnM 


A¢rodynamics ( 
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Automatic checkout equipment is a project of J. G. Ferguson, rr en 


| Senior Staff Engineer, Stavid Engineering, Inc. quunn even 
Mr. Ferguson has specialized in the development of frequen Is fo PROJECTS INCLUDE 
Loran and other navigation stem field transmi 
cathode ra tubs displa and many other test 
electronic equipment. His current work at Stavid i 
reliabilit tudies and automatic testing of electron 
one of a team of Stavid scientists and engineer 

te 


edge from concept through productior 


to the defense and progre of our country 


In Stavid's objective engineering atmos; 


manufacturing teams are producing a wide 


branches of the militar A typical project 


Search, Bombing and Terrain Clearance Radar S 


STAVID Engineering, Inc. ». 
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Engineers and Scientists: Join Stavid’s Advanced Systems Engineering Team 











MATERIALS PROGRESS 


George S. Brady 





Kevolutions in Metallurgy 


Svnthetic Fibers 


Alloy Metals 


Photoe t< hing Me t il 


Iridium Plating 
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FLOAT IT, FLY IT, CARRY IT— 





TOUGH NEW MARINE CORPS MICROWAVE RADIO 


On remote beaches, atop isolated mountains, in helicopter assaults— 
wherever the Marines go, their Raytheon microwave 
communications system goes, too! 


The Marines’ new radio relay equipment— lightweight, powerful — has an 
effective line-of-sight range up to 40 miles. Linked in a relay “chain” 

the system’s range can be extended to much greater distance 

Eight voice messages may be sent and received simultaneously 

Because communications are beamed over a narrow sky path, chances 

for interception or countermeasures are minimized 


This complete Raytheon communications equipment can be carried 
by five men. During amphibious landings, it can even be floated ashore, 


One of the first systems using super high frequencies to be made 
in quantity, the new Raytheon AN/'TRC-27 is an important 
Excellence in Electronics advance in tactical electronic equipment 


RAYTHEON MANUFACTURING COMPANY, WALTHAM, MASS. 


July-August 1958 





Materials Progress (Contd. 





I 


New Polyethylene Plastic 


Reduction of Low-Grade Ores 


eat-Resistant Materials 


Ceramic Coatings 
Fused Quartz 
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New extreme-high-temperature lubricants for missiles 
and supersonic aircraft SHELL ETR GREASES 


HLL bEiER GREASI 


AUT) 
SHELL OIL COMPANY 
SO Weet SOth Street, New York 20, ‘SHEL 


100 Bush Street, San Francisco 6, Calit.. 
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HOFFMAN 
LABORATORIES 
DIVISION 





RNELL 
co FILTRON Mole) 4.) 44°) 


PY 4-lel.) Vengies (a AIRCRAFT 
LABORATORY, COMPANY, INC. 


INC. SERVICE, INC. 














SANDERS STANFORD 


RADIATION, 
ASSOCIATES, RESEARCH 


1008S. INC. INSTITUTE 


OLYMPIC 
RADIO AND 
TELEVISION 


The Team behind Tall Tom 


By utilizing with optimum efficiency and economy 


Phe Hoffman TEAM approach (Total Engineering and Administrative 
svstems management. Under the specialized talents of any number of large and small 


organizations, the Hoffman TEAM concept is 


directly applicable to research, development and 


Management) is a new concept in electronic 
the leadership of Hoffman as prime contractor, the TEAM ts concentrating 
of eight selected firms on 
ophisticated TALL TOM 
The TALL TOM TEAM Inquiries are invited regarding the application 
of this unique'Hoffman TEAM approach 


the maximum engineering capabilitie 


development of the Air Force's highly production of other complex electronic systems 


(AN/ALD-3) Electronic Reconnaissance System 
ives promise that the complete system will be delivered 


ata substantial saving tn time and mone, to your systems problems 


Hoffman Electronics 3) 


HOFFMAN LABORATORIES DIVISION 


Significant developments at Hoffman have created positions for scientists and engineers of high calibre. Please address inquiries to Vice President Engineering 





FOR YOUR SPECIAL TRAILER SUSPENSION REQUIREMENTS 
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MAKE /T 


ALL THE WAY 


/ 


Af . 


Ki), 


Designers and Manufacturers of 
Running Gear Systems for 
Missile Launchers 
Missile Refuelers 
\ir-Borne Trailers 
Ordnance Refuelers 
Tank Retrievers 
x** 

\ir Suspension Systems 
” 

Spring Suspension Systems 
. 


Walkine Beam Systems 


FOR YOUR 
PROTOTYPE DEVELOPMENT REQUIREMENTS 
< OR PRODUCTION NEEDS 


IKEGON, MICHIGAN, U.S.A. 








ARMAMENT ELECTRONICS 


W. H. Van Vliet 





Interstellar Reliability 


High-Powered Alystron 


Research and Development 


Ooo 


Solar Pransmitter 


The Master's Voice M i” | \utomuation I Ogistic s 


Ballistic Missile Early Warning Svs 


tem (y ! c Cor 


Superr idaurs 


Project Globecom 
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products that SPEAK 


for themselves... 


Magnavox 


makes the B-58 TALK! 


...-Communications 


Radio Set AN/ARC-57.. . designed 
and developed by THE MAGNAVOX 
COMPANY, is an essential UHF 
communications system, providing 

the utmost in performance and 

reliability for the CONVAIR B-58 

It clearly demonstrate 

THE MAGNAVOX COMPANY'S ability 

to produce and work as a sub-contractor 


on a complex weapons system. 


» 


a ak 


OMMUNICA 


> 
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THE MAGNAVOK COMPANY 


FULL RANGE 
of 8 MODELS 
AVAILABLE 


SERIES 1 


G-rating: 1 to 150 
Test radius: 18° to 46°’ 
Specimen: 30-100 Ibs 


series 10 


G-rating: 1 to 150 


Test radius: 96°’ to 240°’ 


Specimen; 300-600 Ibs 


series 20 


G-rating: 1 to 100 


Test radius: 264'' to 420°’ 


Specimen: 2000-8000 Ibs 





a Series 1 


Model RCT-1 


FOR FAST, ACCURATE TESTING — as required by 
MIL-E-5272A. 

Rucker Centrifuge Acceleration Test 
Machines in a full range of sizes are precision- 
engineered for accurate pre-testing of com- 
ponents, instruments and assemblies em- 
ployed in aircraft, missiles and rockets under 
simulated operational acceleration loadings 
in the 1 to 150 G-range. They are ideally 
suited both for exacting laboratory testing 
and mass production-line testing procedures. 


Write for full details, today =~ 
State your range of requirements Pm ¢ 


’ 


3 ue KE 


ACCELERATION TEST MACHINES 


The Rucker Company, 4709 San Pablo Avenue, Oakland, California 


¢ HI-PRESSURE GAS BOOSTERS 


“6° 


Stationary or portable high pressure 
gas boosters for compressing helium 
or nitrogen up to 6000- 10,000 p.s.i. 
for missile development and produe- 
tion testing or flight line checkout. 


© TEST BENCHES 


Standard or custom designed sta- 
tionary or portable test benches for 
precision testing of all types of hy- 
draulic or pneumatic components 
and systems. 


% Series 20 Model RCT-21 


View of 22’ radius arm and power- 
head installed in test pit. This large 
Series 20 unit is designed for testing 
4,000 lb. specimen at 100 G-rating. 
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AT THE DROP 
OF A TRUCK! 


In fast-p: 


ruggea 


TY) Tn 4 
ROCKWELL-STANDARD CORPORATION 


TRANSMISSION AND AXLE DIVISION 
OETeOIT 32. MICHIGAN 


= IN 


~ WORLD’S LARGEST MANUFACTURER OF 
ae he ber f oun ae Capes Cae ene AXLES FOR TRUCKS, BUSES 
facilities are a\ © you. Simply write or call us. Our en- AND TRAILERS 


gineers will gladly give prompt o any problem you 
might have in power transmission. 


Products of ROCKWELL-STANDARD Corporation 


July-August 1958 








HUNTER 
INSTANT LIGHTING SPACE ARMAMENT 


TORCHES Capt. Edwin E. Speaker, U.S.A-F. 

Pb Sy ‘ 

- HET. 

J 

ec 
for military 


applications at 
sub-zero temperatures 





Armament preparedness 


Voaupol 
W Capo 


000 


el 


® developed in co-ordination with 

Engineer Research and Development 

Laboratories, Ft. Belvoir, Va. 

®@ unpowered, open flame burners 
lighted instantly with a match at gal aspects of 

temperatures down to —90 F. 

® burn any type gasoline or JP-4 

fuel. 

®@ for a wide range of sub-zero, spot ee a er ee 

heat applications: small engine start ; 

ing; start-aid for bulldozers, snow 

plows, earthmovers, special-purpose 

equipment; de-icing bogie wheels, 

tracks, heavy-duty control equip 

ment, etc, 

* capacities: 15,000 to 200,000 

BTU/Hour at variable pressures. 

Other Hunter military equipment: 

space and personnel heaters; engine 


Solid propellants 


heaters; refrigeration units. 


for complete 
GET specifications Reliability of components 
THESE ' - { ' M t 
BROCHURES and details ‘ weve ” 4 - Interservice cooperation 
TODAY! ” 6 ) ‘ enone aa 


MH.167 “Hunter 
Instant Lighting 
orches 





MH.-166 “Hunter 4* 


ri Engine Heaters Sy 
~e, 


MH.162 “Hunter Space 


s 
‘Pas 
~ 


and Personnel Heaters Topi fd 
’ cs © uirsctussion 


{ 
MANUFACTURING CO, 
R 30523 AURORA RD. 
SOLON, OHIO 


HEATING AND REFRIGERATION SYSTEMS 
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nm advanced concept 


The Singer Manufacturing Company announces the formation of its Mil 
which through its three functional units, Haller, Raymond & Brown, I) 
Diehl Manufacturing Company, and Singer Brids port Division, can ef 


comple x electro mechanica and electron C program jrom 


THE SINGER MANUFACTURING COMPANY 


Military Products Division 
9 BROADWAY, NEW YORK CiTy 
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KEARFOTT 
ANALOG-TO-DIGITAL 
CONVERTERS 
TRANSLATE SHAFT ROTATION 


INTO ELECTRICAL AND VISUAL 
DIGITAL FORM 


KEARFOTT DIRECT D 


RIVE ADAC 


KEARFOTT MECHANICAL COUNTERS 


/ 


People getting new assignments 


( 








yt 





KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Sales ond Engineering Offices: 1378 Main Ave., Clifton, N 
Midwest Office: 23 W. Calendar Ave., La Grange, tl South Central Office: 6211 Denton Drive, [ 
West Coast Office: 2 1 N. Vinedo Averve, Posadeno, Calif 
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for the U.S. Army’s deadly 
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AiResearch units power the c« 


America’s most potent defense weapons 


<i 


¥ . 


CORPORATION 
AiResearch Manufacturing Divisions 
Systems, Packages and Components for | : - 
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RECENT PATENTS 








Nitrate | xplosives 


Projectile for Shaped Charges 


Hand-Held Bombsight 
Dive Control for Missiles 
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DETONATOR 


EXPLOSIVE 
COMPOSITION 








Gun Feeding Mechanism 
Va ELECTRIC 
CONTACT FUSE 











Projectile inside shaped charge 


treech Closing Mechanism 
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fully-integrated facilities for design, 


. development and production of components, 


assemblies, sub-systems and systems 
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, NEW Tapco Group offers integrated facilities for...« 


wet aren. 








essure vessels, and other 


pi 


Missile envelopes, air frames, 
structures for every purpose can be designed, prototyped 


built and tested within the Tapco Group. “Flotrusion 
extruding steel tubing to produce 


method of 
has been 


an unusual 
Structural parts with integral end feature 


developed by the Tapco Group 


System 


Components and assemblies for main propulsion 


to operate on any liquid or solid propellant, and for auxil 
lary power units to provide electric, mechanical, pneumati 
ire within the capabilities and experi 


or hydraulic power 
In addition, much experience 


ence of the Tapco Group 
with nuclear power has been built up by the Tapco Group 


as well as hydraulic, pneumatic, and 


actuators, 
activity 


Electronic devices 
controls and are an important 
Ihe men and 


mechanical 
segment of the Tapco Group's 


the facilities to coordinate all unit 


yystem 


of all 


into a complete 
systems 


are ready now to research and produce 


types and complexity 


The ground-support components for any project can bi 
offered 


supplied in the complete services and facilitie 
by the Tapco Group. These include ground-support 
control and guidance devices, shelters and their activating 


mechanisms, transporting devices, and all types of ground 


support mechanisms and structures 


TAPCO GROUP 


; and West Coast Divisions 


consisting of Accessories, Jet, Electronics, Pneumatic 


Thompson Products, lac cvevevanco +7, ome 





i 


ee 
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i 
includes work in these fields...for these projects... 
ELECTRONICS TERRIER 
NUCLEONICS HUSTLER 
AIR-TRACKING SYSTEMS 
BOMARC 
AIRCRAFT AND MISSILE 
CONTROL DEVICES THOR 
FUEL SYSTEMS BULL PUP 
OPERATIONS SEQUENCING 
JUPITER C 
SECONDARY AND AUXILIARY 
F POWER SYSTEMS NIKE-HERCULES 
- COMPUTER-DEVELOPED DESIGNS 707 
METALLURGY AND FABRICATION 
OF UNUSUAL METALS ATLAS 
HEAT-TREATING FACILITIES PERSHING 
# 








$368 million in annual sales by Thompson P 
Products, Inc.,is proof of the financial respon £ ‘ 
ibility and integrity of the Tapco Group to 


develop, produce, and deliver any project 


or part of a project entrusted to tt 


f WW nd 01 OM C110) OF x 


consisting of Accessories, Jet. Electronics, Pneumatics and West Coast Divisions 





| Thompson Products, /irc. cveverano +7. ono 
























































































































































Avco's space men: From an ICBM into the universe. 


with terrific heats exceed ne tr ‘ tf the f ; ; 
space-age progre They have deve ped a f t 
stand rch ng frict na the Titan re-enter the eartt st 
closer to an age of exciting possibilities the age of 

AVCO MAKES THINGS BETTER FOR AMERICA AV MANUFACTURIN RF 
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HELICAL 
SPRING 
WASHER 
OF QUALITY 
COLD 
DRAWN 
STEEL. 


Al 


ROTATES 

BUT WILL 

NOT COME 
OFF. 


ANIM 


Military Relations. By Sam 
» Pr ot Harvard | 


Features for Faster Production + 


EATON -RELIANCE 
SPRINGTITES’ | 


Katon-Reliance Springtites and Sem are 
made to satisfy the needs of modern, high 
peed production in almost every field of 
. offer feature 
design and industrial engineers to 
Parts 


ecured with Eaton-Reliance industrial fas- 


metal fabricating .. requir- 
ed by 


make better, longer lasting product 


tener tay “factory tight” longer. 
Send for Engineering Bulletin . . 
S-49 or S-49-A for threadcut- fo : — 4 ’ 


ting types. 
With aL ti tooth mashe r. 


—————~—=—=—= RELIANCE DIVISION — 
A ra MANUFACTURING COMPANY 
hin . 


510 Charles / Massillon, Ohio 


(ng) SALES OFFICES: NEW YORK @ CLEVELAND e DETROIT 
SS CHICAGO @ ST.LOUIS © SAN FRANCISCO © LOS ANGELES 
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The Soldier and the State: The Theory and Politics of Civil 
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THE GOOD NEW DAYS 


In the field of aerial navigation, technological prog- 
ress has been so rapid that much of the equipment in 
use only a few years ago seems rather primitive. An 
excellent example of the new methods of guidance is 
the NAVTAC system by Stromberg-Carlson. 
his is our new en route navigation and instrument 
landing system—an integrated assembly of functional 
modules for modern high-performance aircraft which 
puts them on the correct approach and glide path 


and finally on the runway. 


TACAN Plus 


To arrive at the NAVTAC system, we started with 
the airborne unit of TACAN, which is familiar to 
you as the principal short-range navigation system 
and of which we are the chief producer. To it we 
added a marker beacon receiver, glide slope and 
runway localizer for instrument landing situation 
[he glide slope and runway localizer receiver 

operate in unison. Their channels are automatically 
selected in pairs via a common crystal turret contain 
ing the glide slope and localizer oscillator crystals 
A common control box enables the operator to 
choose the desired ILS channel, while the marker 
beacon works independently. A new, light-weight 
PFACAN unit provides accurate navigational infor- 


mation, including range and azimuth data, 
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OF WHAT'S HERE AND WHAT'S COMING 
from Electroni 


Dynamics Corporation, 1468 N. Goodman Street, Rochester 3, N. Y 





yn of Genera Cr 
rn 


Division. Stromberg-Carlson. A D 


The Modular Approach 


We have used the modular approach in packaging the 
NAVTAC system. The result: you can vary the con 
figuration of the package. L.c., the individual modules 
are relatively independent and can be separated up 
to distances of several feet without adversely atlect 
ing performance in the slightest, 

Fotal volume of the equipment is 1155 cu. in 
And if a single pac kage happens to be the prele rred 
configuration, the overall dimensions ure 5” x 10! 


x 22°. Weight: 47.5 Ibs. 


Conditions: Rugged 


Of course, versatility and campactness are not 


enough for today’s high-performance aircraft, so we 
planned for rugged environmental conditions, too 
Accordingly, the NAVITAC assembly has an 
operating ambient temperature range ol 60C° to 
125C. And the equipment ts fully efficient at ex 


tremes of altitude, too. A pressurized module tor the 


LACAN high voltage transmitter circuit permit 
operation at 0 to 70,000 ft 
Also included in the design is the capability of 


performing complete pre-flight confidence tests on 
the equipment with the use of a small auxiliary test 
set. You need neither actual nor simulated beacon 
signal 


lo Sul up. Wwe feel that the NAV TAG Puck 


contains the opumum combination of na tion and 
HWS equipment for the high-pertor n ircralt 
(military and civilian) which will be operational in 


the coming decade, 


RAMIFICATIONS 
Ever since 1953, when we first entered 1 LACAN 
field, we have found out t ndin 
to huge proportions, This situation | 1 necessit 
taken us into related field ! which test equipment 
l n excellent exampl 

We rm nized early the t test 




















devices to reduce the test time required by equipment 
as sophisticated as the ARN-21 airborne TACAN 


unit, 


Covering All Bases 


First, we designed and developed the TACAN Auto- 
This cycles TACAN 


through tests on all 126 RF channels for automatic 


matic Acceptance Tester. 


testing ol: 


1. Transmitter center frequency. This test verifies 
the correct placement of crystals in the turret as- 


sembly. 


to 


Transmitter power output. This test determines 
whether the second pulse of an output pair is 1 kw 


peak or more. 


3. Receiver sensitivity. Here we determine whether 
the receiver will function properly at an input 


signal level of 76 dbm 


Space permits only a mention of other automatic 
test devices, namely: LOOOme beacon simulator, 
ramp test set (for flight line testing of TACAN 
equipped aircraft), and LOOOme peak power test set 

111 the above are items which we are currently 


producing or can furnish on short notice, 


sc STROMBERG-CARLSON 


a OivistoOn orf GCENERAL OYNAMICS CORPORATION 


an 
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NEW DATA LINK 


We've developed a new data link—full name: Light 
Aircraft Binary Information Link, generally des- 
ignated by its initials as LABIL. 

The LABIL Data Link provides rapid automatic 
transmission of flight information from light aircraft 
to central ground receiving and control locations. 
Data entered into the link by the aircraft pilot or 
observer is transmitted automatically on demand 
from the ground through the voice channel of exist- 


ing comummnunticauons equipment, 





The ground-based data checking and _ printing 
equipment is fed directly from the communications 
equipment audio output. Reliability in printed data 
is of the highest order, and speed of transmission is 
limited only by the bandwidth of the accompanying 


communications equipment and_ or print-out device. 


On Land, Too 
While LABIL is designed specifically for light air- 
craft application, the small size, light weight and low 
power drain of the airborne unit—plus the fact that 
the basic form of the data transmitted is quite general 
(arbitrary letters and figures )—make the equipment 
equally applicable to any other situation where data 
reports from mobile remote locations must be made 
quickly and reliably. Tanks and observation vehicles 
are typical examples. 

If you'd like more details on any of the above 
matters, or if you have a problem you'd like us to 
tackle, please let us hear from you. Write to Military 


Marketing Dept. at the address on the masthead, 


GD 


* ROCHESTER 3, N. Y af 


Llectronic and communication products for home, industry and defense 
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In action... 
and in progress. . 


ene missile- — and ground. handling oquipment 


While te Ht { Martin’s Vang 

Loewy- Hh dt pinching installati at tl Au 

ser Mi ( 1 t Center, Cape Cana seal bla 

world-wide attention, another rocketry project of 

Importance “Shakel IS also a 

A toundatior f enormous proportions has b built 

to contain this Loewy-designed tallation, wl 

simulate actua { roll and hea motuon 

recorded by tl Navy on the | \ 1 
lo] e¢ Lo giant | { 

quare is required. And adjacent mami | H 

for the simulator mechanism which include mot ! B-1-H 
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Our Nuclear Future: Facts, Dangers, 
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The Clay Pigeons of Saint-Lo. By C 
Glover S. Johns, Jr Harrisburg: Mil 
tary Service Publishing ompany 
Victory without War, 1958-1961. By 
(scorge Pieldis Eliot Annapolis Ti 
S. Naval Institut » pp. $ 
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We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 
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Designers of Explosives Processing Plants and Explosion Resistant Structures 
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TEXTILE 
made it 


on sub-contract 
and cut costs 


At Textile Machine Works, sub-contract work is a two-way 
street. That's why we exchange facilities lists with hundreds 
of plants. large and small, As a buyer ind a sub-contract 
manulacturer we are vitally concerned about low manu 
facturing cost, quality work, and deliveries made on schedule. 
Let's find out if we ean be of help to vou ind vou can be of 


Write for rcopy of our booklet \ Modern Plant 
We'd be glad to receive 


help teu 
Geared to Precision Production 


your literature in return, 


Let 


TEXTILE ? 
make tt 


PENTILE MACHINE WORKS - 
| neineering * Pooling ° Mode rn M rehine 
Mechanized Foundry * Over a Million Sq. Ft 


READING, PI 
Shops ¢ Precision A 


of Manufacturing Fl 
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Transistor Technology, Vol. 1. Edited 
by H. E. Bridgers, J. H. Seaff, and 
IN. SI Prince D. Van Ne 
tra ( ul 6 $7 
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American Knives: The First History 
and Collector’s Guide. By Harold | 
Pistons: \ ns > Cin 
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COLD PROCESS BOLT & NUT MACHINERY 

Headers (all types) © Rivet Machinery 
Trimmers © Thread Rolling Machines 
Slotters © Nut Formers and Tappers, etc 





> 


POWER PRESSES —Crank, Cam and 
Toggle; also Rack and Pinion Presses 
@ Eyelet Machines ©@ Multiple Plunger 
Presses @ Horizontal and Hydraulic 
Presses, etc 





‘ 


MILL MACHINERY — Rolling Mills: Strip, 
Rod, Tube, Wire Flattening, (For Ferrous 
and Non Ferrous Metals) @ Also Slitters 
® Straighteners © Cut-off Saws © Coilers 
® Winders, etc 


» 


WIRE MILL EQUIPMENT — Continuous 
Wire Drawing Machines (Upright Cone 
and Tandem) © Wire Flattening Mills 
® Chain Draw Benches © Pointers ® 
Swagers ©@ Bull Blocks © String-up 
Machines @ Spoolers, etc 


BOOKS RECEIVED rae. SPECIAL MACHINERY Sendzimir Mills 
F : f * ®@ Small Arm Ammunition Machines ® 


Rocket. B \ (| \1 








Army Social Cust Thread Rolling Machines For Shells © 
Collapsible Tube Machines © Coining 
Mills, etc 





Day in the Life of a Supersonic Project Officer, A 


Conductance Curve Design Manual 

Mechanics 

Missile Contract Guide 

Nuclear Ener 

Physi and Mathema 1 Elect il Con ! i n 


: ine. : Jom F. Rider PR ue WATERBURY FARREL 
FOUNDRY & MACHINE CO. 
Techniques of Pressworking Sheet Meta WATERBURY, CONN 
Offices: Chicago, Cleveland and Millburn, N. J 
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WINDOW 
ASSEMBLIES 





ALUMINUM 





WATER VAPOR 
PRESSURE LOC 








HIGH ALTITUDE TEST 


Top window in vacuum chamber, with- 
out pressure release systen shattered at 


the equivalent of 9,000 feet elevation, 


Lower window in vacuum chamber 


demonstrates the efficiency of the Ed- 
] FS i Ss wards pressure relief system, permitting 
the Edwards High Altitude Window to be 


PV aeell] my lege) 's 4 taken to any altitude and returned to 
eo) # UPON REQUEST, sea level at an ascent or descent rate up 
ANYWHERE YOU to 3,000 f.p.m. without impairment of 
PLEASE! seal, bursting of gloss or raising the dew 


point in dead air space. 
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~ Odvanced engineering exceeds exacting 
requirements for “r-borme unlls. 


THE PROBLEM: A Double Glazed High Alti- TYPICAL SERVICE APPLICATIONS 


tude Window for the armed forces which could be sue 
repeatedly air-borne to any altitude without bursting or ~ 
loss of efficiency, yet always providing constantly clear 
vision at temperature ranges from +140 to —65 F., while 
affording maximum insulation against heat or cold transfer. 


THE SOLUTIONS Achieved seven years ago 
with the development of Edwards High Altitude Window Edwards regulator Crop-type windshield with heat re 
Assemblies, a result of our years of experience in producing Pe eae ennai 
non-fogging, non-frosting double glazed units for the trans 
portation system of America. Today, 100,000 of these High 
Altitude Windows, in a wide range of design, are meeting 





every requirement of the armed forces. 


E x CLU Sivi a: AT U R ES: The drawing at 


the left indicates the many advanced features which are 





found in no other window assemblies of this type, including Edwards high altitude, top-hinged, push-out window ¢ 


Positive, flexible metal seal of the dead air space ‘betwee: 
the two glass panels) which is not only air tight but 


more important, is practically water vapor tight 


Since no known seal can entirely stop the infiltration of water 


vapor, an ample supply of dessicant insures long unit life 
and always maintains the required low dewpoint of 30 
to 40° F 





Pressure relief system (for air-borne requirements) vents the 

dead air space during the ascent of the unit and recharge Edwards hial titude. hea luty windshield (83 

the dead air space during descent without alteration of the lown wiedew enscwhl ee 
issemblic ; 


original low dewpoint 


FOR COMPLETE, DETAILED INFORMATION, WRITE: . f 

THE 0. M. EDWARDS COMPANY, INC. | ii 
SYRACUSE, NEW YORK i 

NEW YORK OFFICE: 50 CHURCH STREET, NEW YORK 7, N.Y. 


EDWARDS Eyes of “7 






Edwards top | ed, pus t, high-altitude w ws with 





inside insect ns and outside blackout blind 


vision at temperatures from +140° 





pane 









ee - 
100,000 assemblies now in Military Service 
Al 
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NORTHERN INDEX TO ORDNANCI 
ORDNANCE VOLUME XLII 
H NC piau ORAT E D @ The Index to Volume XLII of Oxonance, with 


title page for binding, will be available soon. It 


SIP ESE Be will he sent free of charge upon request to the 


‘ Editorial Offices at the address below. 
NORTHERN PUMP 
COMPANY @ It covers subjects in the following 1957 and 


1958 issues: July-August (No. 223 September- 


x* * * 


October No. 224 November-December No 
MINNEAPOLIS 
MINNESOTA 


225 January-February No. 226 March-April 


227); and May-June (No. 228 It is ar- 


~~ Wie 


PRIME SUPPLIER TO 
BUREAU OF ORDNANCE 


ranged alphabetically by subject and author 


AMERICAN ORDNANCI ASSOCIATION 





U. s. NAVY 708 Mills Building ° Washington 6, D. ¢ 

















Automatic 


WW eapon Control Systems 


SATCO- Automatic 


Air Traffie Control System 


NAV. HOLLANDSE SIGNAALAPPARATEN 
Hengelo (O) - Netherlands 
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For 
Missile 
Testing 


and general use 


30 to 300 Amps 


* Closely Regulated 

¢ Fast Response 

¢ Underwriters 
Approved 


e Rigid Quality 
Control 


Dept. OR, 3410 W 





Write for Bulletin AC-58-A 


CHRISTIE 


ELECTRIC CORP. 


los Angeles 43 


Over o Quarter Century of Rectifier Manufacturing 


CHRISTIE 
SILICON 


POWER 
RECTIFIERS 


Available in Industrial and 
Military types. Military type 
meets specs MIL-E-4970 and 
MIL-1-6181. Other stationary 
and mobile styles available up 
to 1500 Amps 


rte 


67th St 








We are thoroughly 
familiar with 
Government 
Inspection 
requirement 
specifications 

and procedure 
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Prompt, Accurate, 
Economical Service 


— 314” bia. ———4] 


a 
SHARP OUTER CORNER . 
k— 1.00" 


“Old Hands” at cold 


Forming in all metals 


Send for latest brochure 
or telephone 


FOrest 6-4472 


Westboro, Massachusetts 


CARLSTROM PRESSED METAL CO., INC. 


GUN BRUSHES 


also come from 
FULLER BRUSH 
construction. Brush material is packed 

nto a metal channel, solidly. This an 

metal design ¢ luce » brush 


t is why 


shly and 


INDUSTRIAL E> DIV. 


THE FULLER BRUSH cO., NARWORD 15 ‘come 


new rust preventive 
is used with water 


4 powerful rust prever 


you mix Houghtor ‘ ta 
M.P. witl ' 

olvent needed 

tive, no inflamn 


report exce 


ill principa 


RUST VETO M.P. 


+++@ product of 


Ready te give yew 


on the job service 





time — every time. 
Today, U.S. Hoffman is 


JRATION 
103 FOURTH AVENUE, NEW YORK 3, N.Y. 
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Phis section of ORDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Committees of the American Ordnance Association 
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Solving Missile Problems 


A.O.A., Dir ISON finds sempre GAUSWMETS le SOME difficult questu 7S 
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Missile Mobility 


To achive the full force of ther deterrent and offensive power, 
bases for our long-range ballistic weapons should be easily and 


quickl) movabli from place to place lo avord ene my ne utralization 


Maj. Patrick W. Powers 
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cause, for the first time, the support 

mise ¢ equipment s fixed while 

the ty platiorm extremely mo 
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The aircraft by its mobility can de 

ra tremendou issortment of pay 

oad y dropping them on a target 


hrepowel eek to destroy it 
« through its cor 
stance tactors ol 


ineuver. In contrast, the 
uch can he i 
enemy and it 
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have 
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offen e weapon system, the fir 
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mobile to 
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hiring platform 


wcomplish its mi ind for its own 


\ mobile 
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ha 


ta 
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ipport base 


ind (3) 


the best sur 


k because it ts difficult 


e cnemy 


! 
to locate 


Now how does thi the 


apply to 
oncept It 
ba ind 


means that the missile 


mobile to exist 


the 


I launcher would hye 


the worldwide battlefield — of 
IRBM and the ICBM 
rot planned for 


Atlas or 


fem Wi he « tabl 


on 
thi 
Thor, Juy 
Vhese S) 
hed in fixes 


Llowe Ver 
be our 
litan system 


4 them prart 


British 


their hal 


trate th pont th 


imnounced lately that 


Th mi le under le clopment 1S 


pect to | nited 


ytiate ystem because their in “ 


om an installation completely 


Phese 


the Spc 


inderground! oncepts seem to 


olate { ol mobility i ip 


plied to anv we tem 


A' THOUGH 
P , 


" 
kc TOW KC I 
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roy 
the long-range ball 


fifteen Vvears old in the 


history of warfare, the German V2 1 


till the only weapon of this type which 


can be examined for the principles of 


employment in combat. It was designed 


transportable over the German 


| 
ina 


to be 


railway system consequently art 


ol the support base wa restricted to the 
ind the 


upply of missiles by flatear 


154 


insport ol prope 


yuid oxygen) by tank car. The rest 


of the support and handling equip 
nent, including the missile transporter 
ind launcher, was moved by truck. I 
this case the firing platform, and to a 
css levrec the support base, were 
mobile 

Thi limuted mobrlit nevertheless, 


reduced the effectiveness of the counter 


Ahi 


Following 


sures that the employed 


stablished 


loctrine, they attempted to detect and 
lestroy the launching site This was 
relat ely inettect e because the 
1uncher was mobile and could be set 
up on any hard stand of yre d 
7. I. the rocket was fired, the fir 
Ins init moved to a new location, 
often in towns or wood he radius ol 
ition was restricted somewhat by the 


proximity ol lortu 


nately for the Germans, Europe has an 

sually dense railroad network 

| ctor laboratori ind issermbly 
wints were bombed, but the firing 
topped only when the launcl irea 
ere t | by the id inh ’ Alli | 
ind force It ull an amazing tact 
that thi por Va ucce fully en 


condition ot overw he im 
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ipied country hostile to the Germat 
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ent, ¢ isily located installations 

The corollary ol th liscussion i 
that security lies in mobility for any 


hiring plattorm ind its upporting base 


It appears that this principle should 
ipply equally well to iny modern 
weapon system which ertainly in 
clude the long range ball: ti missile. 


ints (which included 


If this is the case, then our present con 


cept of employment ol this system needs 


recxamined 


Even ad 


ursory investuyation into the 


upport: equipment of a mussile that 
fully fueled, weighs from ten to one 
hundred tons discloses the requirement 
lor large pieces ol handling gear that 
can accommodate size as well as ton 
nage. Yet the empty missile weight sel 


dom exceeds ten per cent of the firing 


weight n the case of a liquid-propel 
lant rocket In iddition, the rocket 
body is often made in several sections 
that can be tra ported by vehicle or 
railroad i! 

Chus ost ol the tonnage tor any 
hallist rocket n the propellant 
which can be shipped in suitable con 
tainers for liquids or possibly in. se 
tions for a solid propellant rocket. As 





i result. mol tv can be ichieve 1 for 
the ballistic missile as far as tons 
are concerned 

Several ba tic missile systems have 
ilready beer produced ind employed 
using a 10 r launcher ind support 
hase It \ we ghed ibout fourtce! 
tons fully fueled ind it used rather 
simple support equipment based oO! 
rail and truck transportation The l 
S. Army’s Redstone missile is a more 
recent example of 1» mobile system 
The mis tle bo ly 3 broken down into 
three sections, each hauled by truck 
ind trarle ombination 

Lik. Redstone is assembled at a se 

lected firi te. erected on its small 
launcher by mpl truck-mounted 
erection cde ind fueled by several 
liquid oxy LOX) and alcohol tank 
trucks of onventionel cde sign It is m 
teresting to note that the LOX 
manutactured by a portable generating 
plant that me with the missile sup 
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capacity of as much as one hundred 
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heavily instrumented — electron and 
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The Army's new solid-propellant Sergeant missile is designed for porta- 
bility by standard Army vehicles and requires only a small operating crew. On 
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Talos Land-Based System 


The high-frcpower surface-to-air Talos missile system, originally 


programmed for shipboard use, has now been developed to provide 


a near-anutomatic defe nse for vilal industrial and mualitary areas 


D. B. Holmes 








pr prann 
Hopkin 
l,l,-} ’ 


DICDEs 


; land-based syste1 


ontrolled and pro 
ho til 
Uh 

the 


rense 


umunated thr 
by ul 


room § per 


floor 


ORDNANCE 





Armament Technology 








| 
essential 


uation 


An mstrumentes 


tion tests of the 


July-August 1958 











Armament Tech nology 





yrammed and interconnected as_ re hive m le I} 1 i ni ] pre launcher vnhicl letermined to great 

juired ullizinyg telephone Vitching mi riny i ivnet Lape imry ! pre ion \ | ny uf aun her 

technique i he posi | ’ tt encoder 
1 hye re la ( equiy rent 1 for en } rvet i j } I ose ( 

} purps ichie the desired } e tape. the olut o the -. iddi t ot the simu 
‘ r | | ‘ Te i } yh de ) to ” ( i} ead I | ( L ite il l 
ee « re oli The te i 1 url e.« iL r thie { ‘ onne ( i < 
I ‘ I | pment mal i i op pre ul « Pp 

I t olate th iult i ‘ i ‘ ‘ ( 
thie re i i t 1 i ( t i i 
t che iXH Lal ( i I Ove 
4 | ( t i radua ! r ( I to a ne | r ( rea kg 
rea cpowc! thre ugh many ve cd i rule iti aa | i ent ich a t r nt I orders, are 
perat ote De te i complete tarvet he precomput olutiol pre led tor eva ti ot the perlorm 
‘ ) the i i ( ire ! tl ! Se « n |x 


‘ wl ri oll power i it ! I ! ‘ 
( 1 i™ iteria oll ( ye ( C < ( 
( ‘ ( ‘ etho hick ° , ~ 
i ! ite oa t mm the tra eat ni 
i i t¢ ’ ! fault | “ ‘ ne ( ( il™ I¢ I ire 7 i t¢ 
il ! «'e pore 1¢ i i rite ite i i | i ) l I \ 
ih part ! ind i i | ! Hit I ‘ 
‘ ned 1 pa the « mit i t « i i ‘ Dp 
la t Peacl I I} higt ( 
( ( ( erol d checkout t ! | ( r ] te the It 
| | ! | nf I « { ‘ 
— equi nt mecelucde i digital pt trapect« I t to thi t t ticity ¢ pre 
tape player | ta r ‘ ( om re tl elevate il i ot the ram ! i tercon t y eq 
ir hse it ‘ nsole. time ' he I eC] ‘ t tl ‘ ‘ 
i 1cve ccorce " ertau otl uy» ! i Y ! I p74 ind 
quay ent ol " t Lt he tar t positior ( ida ‘ ( I 
i tayo ( ( 
hie the ent q t com ipe 
( ent of th t« nh appre nately ( \ 


Pracking radar provides iceyrate target information for the launching and guidance of the Talos missile 
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Development to Production 


A review of the technique used by industry to operate parallel 
research and development programs and the methods of phasing 


out the less promisine projects in the carly stages of investigation 
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For missile ground support applications this 
compact new Janitrol liquid heater delivers heat 
up to a rate of | million Btu/hr. A complete 
variable Output heating system, it automatically 
maintains liquid at any desired temperature . 
reliably 

This 257 pound package is ideally suited to 
such applications as heating missile fuel during 
storage and transfer, vaporizing liquids, and in 
a wide variety of support vehicles and buildings 
For both material and personnel comfort heating 
the new Janitrol liquid heater is a simple, trouble 
free way to get large quantities of controlled heat 

Heater burns either diesel fuel, gasoline, o1 
IP-4, and can be converted with a simple adjust 
ment. Radio noise shielding meets military specifi 
cations. It will operate in extreme environments 
to 65 1 

Janitrol’s new liquid heaters may be used 
individually, or in multiples to meet virtually any 
heat requirement 

Wherever heat is needed in missile support 
equipment Janitrol may already have what you 
need. Contact your Janitrol representative now 
for the full story on liquid heaters. Janitrol Air- 
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